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(54) INTEGRATED VEHICULAR MOTION CONTROL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To properly hierarchize 
software constitution of a device which controls a 
plurality of actuators integrally in order to execute a 
plurality of kinds of motion control in a vehicle and to 
optimize the hierarchical structure in terms of practicality 
thereof. 

SOLUTION: The software constitution is hierarchized so 
as to contain (a) command units 210, 212 which decides 
a target vehicle state quantity based on drive related 
information, and (b) an execution unit 214 which 
receives the decided target vehicle state quantity as an 
command from the command units and executes the 
received command via at least one of the plurality of 
actuators 70-82. The command units contain a top 
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command unit 210 which decides a first target vehicle state quantity based on the drive 
related information without considering the dynamic behavior of a vehicle, and a lower 
command unit 212 which considers the dynamic behavior of the vehicle based on the first 
target vehicle state quantity received from the top command unit, and decides a second target 
vehicle state quantity. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by tbe use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] By controlling two or more actuators by the computer integrative based on the operation 
related information relevant to operation of the car by the operator It is the integrated mold car 
movement control unit which performs two or more kinds of car kinematic control in said car. Of the 
hardware configuration of that, and the software configurations, at least a software configuration Two or 
more parts hierarchized by the sense which faces to said two or more actuators from said operator are 
included, and the part of these plurality (a) In the command section which determines a target car 
quantity of state in a high order based on said operation related information, and (b) low order As a 
command said determined target car quantity of state from said command section Reception, The 
activation section which performs the received command through at least one of said two or more 
actuators is included. And said command section The high order conmiand section and the low order 
command section which emit a command for each to control said two or more actuators integrative are 
included. And the high order command section Based on said operation related information, the 1st 
target car quantity of state is determined without taking the dynamic behavior of said car into 
consideration. The 1st determined target car quantity of state is supplied to said low order command 
section. On the other hand, the low order command section It is based on said 1st target car quantity of 
state received from said high order command section. In consideration of the dynamic behavior of said 
car, the 2nd target car quantity of state is determined, and the 2nd determined target car quantity of state 
is supplied to said activation section. And said high order command section, the low order command 
section, and the activation section The integrated mold car movement control unit which realizes the 
function of the proper given to each by making said computer perform bottom two or more mutually- 
independent modules on a software configuration, respectively. 

[Claim 2] said operation related information — (a) — the operation information about the operation by 
said operator, and (b) — the integrated mold car movement control unit containing at least one of the car 
information about the quantity of state of said car, and the environmental information about what is the 
surroxmding environment of said car and affects movement of the car according to claim 1. 
[Claim 3] The operation information acquisition equipment with which said car acquires the operation 
information about the operation by the (a) aforementioned operator, (b) Car information acquisition 
equipment which acquires the car information about the quantity of state of said car. The operation 
information by which the (c) aforementioned acquisition of said high order command section was 
carried out at least including one side of the environmental-information acquisition equipment which 
acquires the environmental information about what is the surroimding enviroimient of said car and 
affects movement of the car, (d) Integrated mold car movement control unit according to claim 1 or 2 
which determines said 1st target car quantity of state at least based on one of said acquired car 
information and said acquired environmental information. 

[Claim 4] The car information by which the (a) (b) aforementioned acquisition of said high order 
command section was carried out with said acquired operation information. At least based on one side of 
said acquired environmental information, two or more candidate values related with said 1st target car 
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qxiantity of state which should be determined soon are determined. The integrated mold car movement 
control unit according to claim 3 which determines said 1st target car quantity of state according to the 
regulation defined beforehand based on two or more of the determined candidate values. 
[Claim 5] The integrated mold car movement control unit according to claim 4 with which said 1st 
target car quantity of state is a target car quantity of state about said car order acceleration, and two or 
more of said candidate values contain the target order acceleration at least corresponding to one side of 
the car information by which the (a) (b) aforementioned acquisition was carried out with the target order 
acceleration corresponding to said acquired operation information, and said acquired environmental 
information. 

[Claim 6] The integrated mold car movement control unit according to claim 4 with which said 1st 
target car quantity of state is a target car quantity of state about the rudder angle of said car, and said two 
or more candidate values contain the target rudder angle at least corresponding to one of the car 
information by which the (a) (b) aforementioned acquisition was carried out with the target rudder angle 
corresponding to said acquired operation information, and said acquired environmental information. 
[Claim 7] The integrated mold car movement control unit according to claim 1 to 6 with which said 1st 
target car quantity of state contains the target car quantity of state about said car order acceleration, and 
the target car quantity of state about the rudder angle of said car. 

[Claim 8] The target car quantity of state which said high order command section made give priority 
over stabilization of the behavior of said car to car location [ which is tiie relation between the location 
of the car on the transit locus the car runs, and a rate ]-rate-related rationalization is determined as said 
1st target car quantity of state. Said low order command section is based on the 1st determined target car 
quantity of state. The integrated mold car movement control unit according to claim 1 to 7 which 
determines the target car quantity of state which gave priority to stabilization of the behavior of said car 
over rationalization car location-rate-related [ said ] as said 2nd target car quantity of state. 
[Claim 9] The integrated mold car movement control unit according to claim 1 to 8 with which said high 
order command section determines said 1st target car quantity of state as a target car quantity of state 
which is in tolerance and may change, and said low order command section determines said 2nd target 
car quantity of state as a target car quantity of state of the arbitration in said tolerance. 
[Claim 10] The target car quantity of state concerning [ said 1st target car quantity of state ] said car 
order acceleration. Although determined as a target car quantity of state from which the target car 
quantity of state about said car order acceleration is in tolerance, and said high order command section 
may change, including the target car quantity of state about the mdder angle of said car The target car 
quantity of state about the rudder angle of said car is an integrated mold car movement control unit 
according to claim 9 determined as a target car quantity of state which does not have tolerance. 
[Claim 11] The integrated mold car movement control unit according to claim 9 or 10 to which said high 
order command section changes the width of face of said tolerance at least based on one side of said 
operator's intention, and the thing which is the surrounding environment of said car and afTects 
movement of the car. 

[Claim 12] Said high order command section follows the simple car model which describes movement 
of the car in simple regardless of the dynamic behavior of said car based on the information inputted into 
it. Determine said 1st target car quantity of state, and said low order command section is based on the 
information inputted into it. And the integrated mold car movement control imit according to claim 1 to 
1 1 which determines said 2nd target car quantity of state according to the precision car model which 
describes movement of the car that the dynamic behavior of said car is reflected from said simple car 
model to accuracy. 

[Claim 13] The integrated mold car movement control unit according to claim 12 which determine the 
controlled variable which should control said two or more actuators according to the wheel model of the 
force before and after said activation section act movement of the wheel of said car on the wheel based 
on the information inputted into it , lateral force , and the vertical force describe about the order force 
and lateral force at least in order to realize said 2nd target car quantity of state . 

[Claim 14] At least one each in said high order command section, the low order command section, and 
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the activation section While determining the information which should be outputted to a low-ranking 
part from it according to the model which describes at least one of movement of said car, and the 
movements of the wheel of the car based on the information inputted from the part of a high order from 
it The integrated mold car movement control imit according to claim 1 to 13 which corrects the model 
based on the error of the information outputted to the low-ranking part. 

[Claim 15] Said activation section contains two or more parts hierarchized by the sense which faces to 
said two or more actuators from said low order command section, and the part of these plurality sets on a 
high order. In the distribution section which distributes the controlled variable which should control said 
two or more actuators about the actuator of these plurality in order to realize the 2nd target car quantity 
of state supplied from said low order command section, and low order The control section which 
controls said two or more actuators so that the controlled variable supplied from the distribution section 
is realized is included. And said distribution section (a) In a high order, it is prepared about said two or 
more whole actuators, the high order distribution section which distributes the controlled variable which 
should control the actuator of these plurality in order to realize the 2nd target car quantity of state 
supplied from said low order command section integrative about the whole actuator of these plurality, 
and (b) — low order — setting — It is prepared about the part of said two or more actuators, and the low 
order distribution section which distributes the controlled variable supplied from said high order 
distribution section to said some of actuators is included. And although said control section is prepared 
for every actuator in low order about said some of actuators from said low order distribution section 
About the remaining actuators, it sets in low order from said high order distribution section. Two or 
more individial control sections prepared for every actuator are included. And said high order 
distribution section, the low order distribution section, and a control section The integrated mold car 
movement control unit according to claim 1 to 14 which realizes the function of the proper given to each 
by making said computer perform bottom two or more mutually-independent modules on a software 
configuration, respectively. 

[Claim 16] The integrated mold car movement control unit according to claim 15 with which the number 
of the actuators with which said two or more actuators are classified into two or more groups according 
to the class of physical quantity made to act with each actuator by each component of said car, and said 
low order distribution section belongs to it among the groups of these plurality is formed about the 
group who is plurality. 

[Claim 17] Said two or more actuators contain two or more wheel related actuators which control the 
order force and lateral force at least among the wheel order force of said car, lateral force, and the 
vertical force. A force component before and after relating said high order distribution section with said 
two or more wheel related actuators in said controlled variable at said order force. The integrated mold 
car movement control unit according to claim 15 or 16 of the lateral-force component about said lateral 
force, and the vertical force components about said vertical force distributed so that an order force 
component and a lateral-force component may be included at least. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique which controls two or more actuators 

integrative, in order to perform two or more kinds of car kinematic control in a car. 

[0002] 

[Description of the Prior Art] Recently, the inclination which carries out variety loading is increasing the 
movement control unit which controls movement of a car to the same car. However, the effectiveness 
realized as be alike, respectively may carry out mutually-independent, and may not restrict appearing in 
a car, but may interfere in the movement control unit with which classes differ mutually. Therefore, 
when developing a car so that two or more kinds of movement control units may be carried, it is 
important to fully aim at these movements control unit Hazama's cooperation and coordination. 
[0003] For example, in the development process of a certain car, when it is required to carry two or 
more kinds of movement control units in the same car, after carrying out mutually-independent [ of 
these movements control irnit ] and developing it, it is possible to realize in supplement or additionally 
these movements control unit Hazama*s cooperation and coordination. 

[0004] However, to develop two or more kinds of movement control imits in such a form, in order to 
aim at these movements control unit Hazama's cooperation and emphasis, much time and effort and a 
long period are required. 

[0005] The format of sharing the actuator with these movements control device same as a format of 
carrying two or more kinds of movement control devices is in a car. In this format, when necessary [ to 
operate the actuator as a coincidence term with these same movements control device ], the problem 
how to solve such contention is faced. 

[0006] And when it is going to realize in supplement or additionally these movements control unit 
Hazama's cooperation and coordination as mentioned above after carrying out mutually-independent [ of 
these movements control unit ] and developing it, it is difficult to solve an above-mentioned problem 
ideally. Actually, it chooses in order to give priority to either of these movements control units over 
others, and it solves by making only the selected movement control unit occupy the actuator. 
[0007] On the other hand, it is the 1 conventional example of the technique which controls movement of 
a car integrative, and the technique made for the purpose of improvement in compaction of the 
development cycle of the whole car and the dependability of a car, user-fiiendliness, and the ease of 
fixing is mdicated by JP,5-85228,A. 

[0008] While the whole system which consists of an operator and a car is constituted by two or more 
elements each other hierarchized between the operator and the actuator according to this conventional 
example, in case an operator's intention is changed into the operational characteristics of a car, the 
property which the element of a high order requires from a low-ranking element is transmitted to a low- 
ranking element from the element of a high order. 
[0009] 

[Problem(s) to be Solved by the Invention] However, according to this conventional example, although 
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the above-mentioned system classifies and is hierarchized according to the imputed relation on the 
hardware configuration of that, the software configuration which performs two or more kinds of 
kinematic control is not necessarily hierarchized proper. Hereafter, it explains concretely. 
[0010] A control fiinction, especially the control fimction of the adjustment elements 12, 18, and 24 are 
realized by interpreting from the publication of said JP,5-85228,A as a program structure of a master 
controller 100. The adjustment element 12 is an element which changes an operator's intention into 
desired value, and the adjustment element 18 is an element which changes into wheel torque the desired 
value inputted from the adjustment element 12. Therefore, these adjustment elements 12 and 18 have 
constituted the layered structure. 

[001 1] On the other hand, the adjustment element 24 is outputted to the actuator element 28 which 
controls an engine inhalation air content for the signal for realizing the engine torque inputted from the 
element 22, the actuator element 30 which controls engine fixel oil consumption, and the actuator 
element 32 which controls engine ignition timing. Thus, since the adjustment element 24 is not the 
adjustment element 12 with the immediately above-mentioned element 22 of a high order or 18 of that, 
either, it has not necessarily constituted the layered structure with these adjustment elements 12 and 18. 
[0012] Moreover, in order to be able to say that the software configuration has constituted the layered 
structure in true semantics, it is required for two or more batches imder software configuration to carry 
out mutually-independent. It means that it can perform by computer here, without the program of that 
being dependent on the program of other batches in each batch with "it has been independent." That is, 
the program executed by computer in each batch needs to be the program completed by itself, i.e., a 
module. 

[0013] On the other hand, said official report is not indicating the layered structure of such a software 
configuration, independent-izing, and any modularization. 

[0014] Although the technique which classifies only according to the imputed relation between these 
elements, and hierarchizes whether this official report is a hardware element about two or more elements 
which constitute said system, or it is a software element, without distinguishing will be indicated if the 
interpretation explained above is combined with Fig. 1 of said official report and is considered, it can be 
said that the technique which hierarchizes the software configuration of said system proper is not 
indicated. 

[0015] Moreover, in order to hierarchize a software configuration proper, it is also required to subdivide 
about the required contents of processing and to raise the performance of the whole software 
configuration by that cause. 

[0016] That is, in this conventional example, room to improve the software configuration which 
performs two or more kinds of kinematic control integrative in the same car is left behind, and the 
technique which controls two or more actuators which control movement of a car integrative for the first 
time will be practically established by making such an improvement. 

[0017] Such a situation is made into a background, this invention hierarchizes the software configuration 
of the equipment which controls two or more actuators for performing two or more kinds of kinematic 
control in a car integrative proper, and, thereby, it makes optimizing the layered structure fi"om a 
viewpoint of practicality as a technical problem. 
[0018] 

[The means for solving a technical problem and an effect of the invention] The technical problem is 
solved by this invention. According to this invention, each following mode is obtained. 
[0019] Each mode is classified into a term, gives a number to each item, and indicates it in the format of 
quoting the number of other terms if needed. This is for the technical feature of a publication attaining to 
this specification partly, and making some imderstanding of those combination easy, and technical 
features or those combination given in this specification should not be interpreted as being limited at the 
following modes. 

(1) By controlling two or more actuators by the computer integrative based on the operation related 
information relevant to operation of the car by the operator It is the integrated mold car movement 
control xmit which performs two or more kinds of car kinematic control in said car. Of the hardware 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



6/14/2006 



JP,2003-191774,A [DETAILED DESCRIPTION] 



Page 3 of 38 



configuration of that, and the software configurations, at least a software configuration Two or more 
parts hierarchized by the sense which faces to said two or more actuators from said operator are 
included, and the part of these plurality (a) In the command section which determines a target car 
quantity of state in a high order based on said operation related information, and (b) low order As a 
command said determined target car quantity of state from said command section Reception, The 
activation section which performs the received conmiand through at least one of said two or more 
actuators is included. And said command section The high order command section and the low order 
command section which emit a command for each to control said two or more actuators integrative are 
included. And the high order command section Based on said operation related information, the 1st 
target car quantity of state is determined without taking the dynamic behavior of said car into 
consideration. The 1st determined target car quantity of state is supplied to said low order command 
section. On the other hand, the low order conmiand section It is based on said 1st target car quantity of 
state received from said high order command section. In consideration of the dynamic behavior of said 
car, the 2nd target car quantity of state is determined, and the 2nd determined target car quantity of state 
is supplied to said activation section. And said high order command section, the low order conunand 
section, and the activation section The integrated mold car movement control imit which realizes the 
ftmction of the proper given to each by making said computer perform bottom two or more mutually- 
independent modules on a software configuration, respectively. 

[0020] In the high order of the sense with which a software configuration faces to two or more actuators 
of the hardware configuration of that, and the software configurations from the (a) operator at least 
according to this equipment In the command section which determines a target car quantity of state 
based on operation related information, and (b) low order It hierarchizes so that the activation section 
which minds reception for the determined target car quantity of state, minds at least one of two or more 
actuators for the received command as a command from the command section, and is performed may be 
included. 

[0021] That is, according to this equipment, even if there is little it, a software configuration is 
hierarchized so that the conunand section and the activation section may be separated mutually. 
[0022] Like the after-mentioned, since software configuration top mutually-independent [ of these 
command section and the activation section ] is carried out, without affecting another side about each, 
they become possible [ working development, a design, a design change, debugging, etc. ], and become 
possible [ also doing the activity about both in parallel mutually ]. 

[0023] Therefore, according to the equipment concerning this paragraph, compaction of carrying out to 
the software configuration of whole tiiat is easily attained in the period of a required activity. 
[0024] Furthermore, according to this equipment, the command section has the high order command 
section and the low order command section which emit a conmiand for each to control two or more 
actuators integrative contained. 

[0025] Based on operation related information moreover, the command section shall determine the 1st 
target car quantity of state v^thout taking the dynamic behavior of a car into consideration, and the 1st 
determined target car quantity of state shall be supplied to it by the low order command section. 
[0026] On the other hand, based on the 1st target car quantity of state received from the high order 
command section, the low order command section shall determine the 2nd target car quantity of state in 
consideration of the dynamic behavior of a car, and the 2nd determined target car quantity of state shall 
be supplied to it by the activation section. 

[0027] That is, according to the equipment concerning this paragraph, the command section is 
subdivided so that the high order command section which determines a target car quantity of state 
simply without taking the dynamic behavior of a car into consideration, and the low order command 
section which determines a target car quantity of state correctly in consideration of the dynamic 
behavior of a car may be mutually located in a line with a serial at those order. 

[0028] Like the after-mentioned, since software configuration top mutually-independent [ of these high 
order command section and the low order command section ] is carried out, without affecting another 
side about each, they become possible [ working development, a design, a design change, debugging. 
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etc. ], and become possible [ also doing the activity about both in parallel mutually ]. 

[0029] Therefore, according to the equipment concerning this paragraph, compaction of carrying out to 

the software configuration of the command section of that is easily attained in the period of a required 

activity. 

[0030] After the 2nd target car quantity of state is based on the 1st determined target car quantity of state 
to being what is determined as mentioned above without the 1st target car quantity of state's taking the 
dynamic behavior of a car into consideration if the relation between "the 1st target car quantity of state" 
and "the 2nd target car quantity of state" is explained, it is determined here hi consideration of the 
dynamic behavior of a car. 

[0031] It is the concept which needs an operation comparatively complicated in order for "dynamic 
behavior of a car" to mean transitional or nonlinear car behavior, for example and to acquire it here, and 
in order to meeui steady or linearity car behavior and to acquire it, they are the concept for which a 
comparatively easy operation is sufficient, and an opposing concept. 

[0032] Therefore, in having controlled two or more actuators so that the 1st target car quantity of state 
was realized as it is, in the case which is not suitable, the 1st target car quantity of state will be corrected 
as a result from a viewpoint of the dynamic behavior of a car, and the 2nd target car quantity of state 
will be determined. 

[0033] If the above-mentioned high order command section and the relation between the low order 
command sections are judged from them 1st and the 2nd relation between target car quantity of states, 
the high order command section and the low order command section It can be said that it is said that the 
authority to correct the command which the high order command section emitted if needed is granted to 
the low order command section, and that it has an independence-relation although it is imperfect rather 
than it has a subordinate relation that the low order command section is completely subordinate to the 
high order command section. 

[0034] here ~ "subordinate relation" — for example, — a perfect master-slave relation or dense relation — 
it can say — on the other hand — "— although it is imperfect — related independence" — for example, it 
can be called partial equal relation or **♦* relation. 

[0035] Furthermore, according to the equipment concerning this paragraph, a target car quantity of state 
is determined through two or more phases. In the first phase, it is specifically determined without being 
dependent on the dynamic behavior of a car, and in the next phase, it is determined depending on the 
dynamic behavior of a car. That is, the decision in the phase of these plurality has a serial relation 
mutually rather than has the relation of juxtaposition mutually to the activation section to which a final 
target car quantity of state is supplied. 

[0036] Therefore, according to this equipment, it does not need to be necessary like [ in case the 
decision in the phase of these plurality has the relation of juxtaposition mutually to the activation 
section ] to choose one of target car quantity of states. 

[0037] Furthermore, the 1st target car quantity of state which is determined by the high order command 
section according to this equipment becomes possible [ carrying in the car of another class with which 
the dynamic exercise properties of a car differ the high order command section developed for a certain 
car, without adding a big design change ], in order not to be dependent on the dynamic behavior of a car. 

[0038] Therefore, according to this equipment, the versatility of the high order command section 
improves and it becomes easy to develop widely on the car with which classes differ. 
[0039] Furthermore, according to this equipment, the high order command section, the low order 
conmiand section, and the activation section have the function of the proper given to each realized by 
making at least one computer perform bottom two or more mutually-independent modules on a software 
configuration, respectively. 

[0040] That is, according to this equipment, the high order command section, the low order command 
section, and the activation section are in the condition which became independent of other modules, and 
make a computer each module performed. 

[0041] In addition, if it adds, it not only carries out mutually-independent [ of each part ], but it 
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hierarchizes a software configuration and a hardware coirfiguration is hierarchized, mutually- 
independent [ of each part ] is carried out, and the equipment concerning this paragraph can make and 
carry it out 

[0042] In this case, the equipment concerning this paragraph will set like 1 operative condition, the 
processing unit (for example, constituted so that it may have at least one CPU) of dedication will be 
carried for every part, and each module will be performed by each processing unit. In this embodiment, 
since the niraiber of the parts in which coimting the number of computers with the nimiber of processing 
imits, then the processing unit of dedication are carried, for example is plurality, as the whole equipment 
concerned, the number of the computers carried in it will also be plurality. 

[0043] In addition, it is the expression of the meaning for which it is sufficient if not the expression of 
the meaning which makes indispensable what each part is doing for exterior mutually-independent [ of 
the expression / here / of "hierarchizing a hardware configuration and carrying out mutually- 
independent / of each part /" if it adds ] (that is, it has dissociated) but the processing unit which bears 
the processing in each part has been independent of the processing vmit of other parts. 
[0044] The "operation related information" in this paragraph can be defined as including at least one of 
tiie operation information about the operation by the (a) operator, the car information about the quantity 
of state of the (b) car, and the environmental information about what is the surrounding environment of 
the (c) car and affects movement of the car. 

[0045] "Operation information" can be defined as including at least one of the information about 
steering for making it circle in the brakes operation for braking the drive actuation (acceleration 
actxiation and moderation actuation being included) for driving a car, and a car, and a car, the svsdtching 
equipment of various electric equipment articles, etc. here. 

[0046] Moreover, "car information" can be defined as including at least one of the information about the 
quantity of state at the time of the drive of the motor in the engine quantity of state containing the 
vehicle speed, a rudder angle, a car-body yaw rate, car order acceleration, lateral acceleration, vertical 
acceleration, the tire quantity of state containing a tire pressure, a suspension quantity of state, an engine 
speed, and an engine load, the change gear quantity of state containing a change gear ratio, and the 
electric vehicle containing a hybrid car, and regeneration the quantity of state of the vehicular power 
supply containing a dc-battery, 

[0047] Moreover, "environmental information" can be defined as including at least one, such as 
information about movement of a car received by the electric wave, from the information about the 
quantity of states (for example, a front face the description, geometric description, and geographical 
feature-description etc.) of the road the car is running, the information about the navigation of a car, the 
information about the obstruction which exists ahead [ car ], and the exterior. 
[0048] When an actuator is operated in a car, it does not ask whether the purpose is car kinematic 
control or they are an operator's amenity control (for example, the air-conditioning control in a crew 
cabin, lighting control, sound control, etc.), but power is consumed. In a car, since power is not infinite, 
it is desirable to hold down useless consumption as much as possible, and to manage the energy demand 
and supply balance of the whole car integrative. 

[0049] Based on such knowledge, the "high order command section" in this paragraph can be carried out 
in the mode which determines said 1st target car quantity of state that consmnption of the energy 
resource (power or a fuel is included) consumed by the whole car is reduced as much as possible. 
[0050] As mentioned above, in the equipment concerning this paragraph, the high order command 
section and low order command section also determines a target car quantity of state. And since it is 
carrying out mutually-independent [ of these high order command section and the low order command 
section ] in each module, even if the fail on a module takes place to either these high order command 
section or the low order command section, the fail on a module is not induced by another side only 
owing to that. 

[005 1] When the high order command section fails, the "low order command section" which starts this 
paragraph based on such knowledge can bypass the high order command section, and can carry it out in 
the mode which determines said 2nd target car quantity of state based on said operation related 
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information. 

[0052] In addition, if it adds, the "high order command section" in this paragraph, the "low order 
command section", and the "activation section" can constitute only two or more modules [****/ 
constituting only one module from a mode performed by computer, respectively ] from a mode 
performed by computer. 

(2) An integrated mold car movement control unit the operation information about the operation 
according [ said operation related information ] to the (a) aforementioned operator, and given in (b)(1) 
containing at least one of car information [ about the quantity of state of said car ], and environmental 
information about what is surroimding environment of said car and affects movement of the car term. 
[0053] In this equipment, operation related information will include not only operation information but 
the other information. 

[0054] Therefore, according to this equipment, it becomes possible to perform so that car movement 
may suit change of the car condition in which it could not perform, an operator has not recognized it as 
compensating kinematic control with lack of an operator's operation workmanship with the equipment 
concerned easily for example, or the operator neglected recognition, or the environment of the car 
circimiference. Therefore, according to this equipment, it becomes easy to raise the safety of a car. 

(3) The operation information acquisition equipment with which said car acquires the operation 
iniformation about the operation by the (a) aforementioned operator, (b) Car information acquisition 
equipment which acquires the car information about the quantity of state of said car. The operation 
information by which the (c) aforementioned acquisition of said high order command section was 
carried out at least including one side of the environmental-information acquisition equipment which 
acquires the environmental information about what is the surrounding environment of said car and 
affects movement of the car, (d) (1) which determines said 1st target car quantity of state at least based 
on one of said acquired car information and said acquired environmental information, or integrated mold 
car movement control unit given in (2) terms. 

[0055] In this equipment, the 1st target car quantity of state is determined by the high order command 
section not only in consideration of operation information but in consideration of the other information. 
[0056] Therefore, according to this equipment, it becomes easy to raise the safety of a car also in the 
equipment concerning the aforementioned (2) term, for example, since it is the same. 

(4) The car information by which the (a) (b) aforementioned acquisition of said high order command 
section was carried out with said acquired operation information. At least based on one side of said 
acquired environmental information, two or more candidate values related with said 1st target car 
quantity of state which should be determined soon are determined. An integrated mold car movement 
control imit given in (3) terms which determine said 1st target car quantity of state according to the 
regulation defined beforehand based on two or more of the determined candidate values. 

[0057] In this equipment, the 1st target car quantity of state is determined according to the regulation 
defined beforehand based on what is two or more candidate values related with the 1st target car 
quantity of state which should be determined soon, and was determined in consideration of operation 
information and the other information. 

[0058] Therefore, according to this equipment, since the correspondence relation of Hazama of 
operation information and the other information, and the 1 st target car quantity of state that will be 
determined based on them is vmiquely decided by the above-mentioned regulation, brief nature and 
transparency improve about the contents correspondence-related [ that ]. 

[0059] Therefore, according to this equipment, the design of the software configuration of the high order 
command section becomes easy, and compaction of it is easily attained in a period required for it. 
[0060] Furthermore, while according to this equipment tuning of the software configuration of the high 
order command section will become easy since the above-mentioned correspondence relation is changed 
if even the above-mentioned regulation is changed, it becomes easy to mitigate a design change required 
since the high order command section developed for a certain car is carried in the car of another class. 
[0061] If this equipment is caused like 1 operative condition, when the high order command section 
chooses one according to the selection rule which were able to be defined beforehand from said two or 
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more determined candidate values, said 1st target car quantity of state shall be determined. 

(5) the target car quantity of state concerning [ said 1st target car quantity of state ] said car order 
acceleration — it is — two or more of said candidate values — (a) — an integrated mold car movement 
control unit the target order acceleration corresponding to said acquired operation information, and 
given in (b)(4) containing target order acceleration at least corresponding to one side of said car 
information [ which was acquired ] and said acquired environmental information term. 

[0062] Generally, it is said that fundamental motions of a car are running, stopping, and bending. 
Therefore, also when an operator operates a car, operation will be performed in order to make a car 
realize those fundamental motions. 

[0063] And motion of stopping with motion that a car runs can be described with physical quantity 
called car order acceleration. 

[0064] Two or more candidate values which the 1 st target car quantity of state is made into the target car 
quantity of state about car order acceleration, and are further related with it are having the target order 
acceleration corresponding to (a) operation information, and the target order acceleration at least 
corresponding to one side of (b) car information and environmental information contained in the 
equipment concerning this paragraph based on such knowledge. 

[0065] Therefore, according to this equipment, it becomes easy to control a drive and braking of a car 
proper, without giving an operator sense of incongruity. 

[0066] In addition, if it adds, unless especially "acceleration" has a notice in this paragraph and each 
following term, the both sides of forward acceleration (acceleration in a narrow sense) and deceleration 
(deceleration in a narrow sense) are included. 

(6) the target car quantity of state concerning [ said 1st target car quantity of state ] the mdder angle of 
said car — it is — said two or more candidate values — (a) — an integrated mold car movement control 
unit the target rudder angle corresponding to said acquired operation information, and given in (b)(4) 
containing target rudder angle at least corresponding to one of said car information [ which was 
acquired ] and said acquired environmental information term. 

[0067] As mentioned above, bending besides ruiming and stopping also exists in a fundamental motion 
of a car. And motion that a car bends can be described with physical quantity called the rudder angle of 
a car. 

[0068] Two or more candidate values which the 1st target car quantity of state is made into the target car 
quantity of state about the rudder angle of a car, and are further related with it are having the target order 
acceleration corresponding to (a) operation information, and the target order acceleration at least 
corresponding to one side of (b) car information and environmental information contained in the 
equipment concerning this paragraph based on such knowledge. 

[0069] Therefore, according to this equipment, it becomes easy to control revolution of a car proper, 
without giving an operator sense of incongruity. 

[0070] In addition, since it will be the physical quantity corresponding to the angle of rotation 
(henceforth a "steering angle") of the steering wheel in which rotation actuation is done by the operator 
although a "rudder angle" is generally expressed as sense (front-wheel rudder angle) of a front wheel in 
this paragraph and each following item if it adds, expressing using the steering angle is possible. 

(7) An integrated mold car movement control vinit given in either (1) in which said 1st target car quantity 
of state contains the target car quantity of state about said car order acceleration, and the target car 
quantity of state about the rudder angle of said car thru/or (6) terms. 

[0071] As mentioned above, fundamental motions of a car are rurming, stopping, and bending. 
Furthermore, motion of stopping with motion that a car runs, as mentioned above can be described with 
physical quantity called car order acceleration, and motion that on the other hand a car bends can be 
described with physical quantity called the rudder angle of a car. 

[0072] The rate of the car the car, as for the operator, he is generally doing [ the car ] current operation 
runs along with the expected transit locus while expecting the transit locus it will run in the future near 
from this time is said to expect the car location-rate relation which changes with the locations of that, 
and to operate the car. 
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[0073] That is, generally, the operator is operating so that car location-rate relation which is the relation 
between the location of the car on the locus a car runs after this, and a rate may be realized as desired. 
[0074] And an operator will perform operation so that such car location-rate relation may be realized 
correctly as much as possible. 

[0075] It can be said that this car location-rate relation is a transit parameter materiaUzed common to the 
car which is two or more kinds from which it argues in the field independent of the dynamic behavior of 
a car, and the dynamic exercise property of a car differs. 

[0076] And physical quantity indispensable to describe such car location-rate relation is with car order 
acceleration and a rudder angle. 

[0077] The 1st target car quantity of state is having the target car quantity of state about car order 
acceleration, and the target car quantity of state about the rudder angle of a car contained in the 
equipment concerning this paragraph based on such knowledge. 

[0078] Therefore, according to this equipment, it becomes easy to rationalize car location-rate relation, 
without sacrificing versatility of the high order command section. 

[0079] In addition, if it adds, the "car location-rate relation" to this pareigraph and each following item 
can be grasped as a car location-time relation from which the location of the car a car runs along with 
the transit locus it should run from now on changes in accordance with time amount. It is because both 
relation is convertible for the relation between the location of a car, and time amount (passage time of 
day) equivalent if the location and rate of a car become clear. 

The target car quantity of state which said high order command section made give priority over 
stabilization of the behavior of said car to car location [ which is the relation between the location of the 
car on the transit locus the car runs, and a rate ]-rate-related rationalization is determined as said 1st 
target car quantity of state. (8) Said low order command section An integrated mold car movement 
control unit given in either (1) which determines the target car quantity of state which gave priority to 
stabilization of the behavior of said car over rationalization car location-rate-related [ said ] as said 2nd 
target car quantity of state based on the 1st determined target car quantity of state thru/or (7) terms. 
[0080] There are a view of giving priority to rationalization car location-rate-related [ above-mentioned ] 
as a view at the time of determining the target car quantity of state which should be realized in case 
movement of a car is controlled, and a view of giving priority to stabilization of the behavior of a car. 
[0081] And to adopt the latter view to not taking dynamic behavior of a car into consideration 
fiindamentally when adopting the former view, it is required to take the dynamic behavior of a car into 
consideration. 

[0082] Therefore, the target car quantity of state witii which the target car quantity of state determined as 
the basis of the former view was determined as the basis of the latter view to the thing with high 
versatility to the class of car has the strong inclination in which one kind of car specializes. 
[0083] Based on such knowledge, the high order command section determines the target car quantity of 
state which gave priority over stabilization of the behavior of ** to car location-rate-related 
rationalization which is the relation between the location of the car on the transit locus the car runs, and 
a rate as 1st target car quantity of state in the equipment concerning this paragraph. On the other hand, 
the low order conunand section determines the target car quantity of state which gave priority to 
stabilization of the behavior of a car over car location-rate-related rationalization as 2nd target car 
quantity of state based on the 1st target car quantity of state determined by the high order command 
section. 

(9) An integrated mold car movement control unit given in either (1) as which said high order command 
section determines said 1st target car quantity of state as a target car quantity of state which is in 
tolerance and may change, and said low order command section determines said 2nd target car quantity 
of state as a target car quantity of state of the arbitration in said tolerance thru/or (8) terms. 
[0084] In the equipment concerning either the above (1) thru/or (8) terms Since the 1st target car 
quantity of state gives priority over stabilization of the behavior of a car to car location [ which is the 
relation between the location of the car on the transit locus of the car, and a rate ] -rate-related 
rationalization and is determined by the high order command section from it. When it is important from 
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a viewpoint of reservation of car safety that that the instability of the behavior of a car is high stabilizes 
the behavior of the car owing to, being suitable for the 2nd target car quantity of state stabilizing the 
behavior of a car by the low order command section will be determined. 

[0085] It can say that it is said that the authority to correct the command which the high order command 
section emitted rather than had a subordinate relation that the low order command section was 
completely subordinate to the high order command section as mentioned above, as for the high order 
command section and low order command section even if it judges from such a situation if needed is 
granted to the low order conunand section, and having an independence-relation, although it is 
imperfect. 

[0086] However, when the high order conmiand section determines the 1st target car quantity of state as 
a value without width of face and supplies it to the low order command section, the high order command 
section determines the 1st target car quantity of state as a value with width of face, and if it compares 
when supplying it to the low order command section, it will be thought that the inclination for the low 
order command section to be subordinated to the high order command section is strong. 
[0087] It is considered to be requested strongly on the other hand, when the stability of the behavior of a 
car has fallen considerably, in the semantics of correcting an operator's operation, from the high order 
command section, rather, the low order command section determines a target car quantity of state 
leading, and control two or more actuators by the reason nil why the decision capacity of an operator's 
operation workmanship or a car environment is insufiBcient etc., integrative through tiie activation 
section. 

[0088] Based on the knowledge explained above, the high order command section determines the 1st 
target car quantity of state in the equipment concerning this paragraph as a target car quantity of state 
which is in tolerance and may change. On the other hand, the low order command section determines the 
2nd target car quantity of state as a target car quantity of state of the arbitration in the tolerance. 
[0089] According to this equipment, it becomes easy to make the authority granted to the low order 
command section increase relatively to the authority granted to the high order command section about 
the decision of a target car quantity of state. 

[0090] Consequently, according to this equipment, although the decision capacity of an operator's 
operation workmanship or a car environment is insufficient, stability ****** of tfie behavior of a car 
becomes easy [ raising the safety of a car ], for example. 

(10) The target car quantity of state concerning [ said 1st target car quantity of state ] said car order 
acceleration. Although determined as a target car quantity of state from which the target car quantity of 
state about said car order acceleration is in tolerance, and said high order command section may change, 
including the target car quantity of state about the rudder angle of said car The target car quantity of 
state about the mdder angle of said car is an integrated mold car movement control vinit given in (9) 
terms determined as a target car quantity of state which does not have tolerance. 
[0091] As mentioned above, according to the equipment concerning the aforementioned (9) term, it 
becomes easy to make the authority granted to the low order command section increase relatively to the 
authority granted to the high order command section about the decision of a target car quantity of state. 
[0092] The equipment concerning the aforementioned (9) term can be carried out in the mode in which 
the 1st target car quantity of state contains the target car quantity of state about car order acceleration, 
and the target car quantity of state about the rudder angle of a car. 

[0093] Furthermore, this mode can be carried out with the gestalt by which all of the target car quantity 

of state about car order acceleration and the target car quantity of state about the rudder angle of a car 

are supplied to the low order command section as a value with width of face. 

[0094] However, giving width of face to the target car quantity of state inputted into the low order 

command section means that the inclination for actual movement of a car to keep away from an 

operator's operation is strengthened. Although this inclination will probably be desirable, it may cause 

the situation where an operator holds sense of incongruity to actual movement of a car depending on the 

case depending on the case from a viewpoint of the improvement in safety of a car. 

[0095] And it is thought that possibility of causing such a situation has a high direction at the time of 
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giving width of face to the target car quantity of state about the rudder angle of a car as compared with 
the case where width of face is given to the target car quantity of state about car order acceleration. 
[0096] In the equipment applied to this paragraph based on the knowledge explained above Although 
determined as a target car quantity of state which the target car quantity of state concerning [ the high 
order command section ] car order acceleration is in tolerance, and may change, including the target car 
quantity of state concerning [ the 1st target car quantity of state ] car order acceleration and the target car 
quantity of state about the rudder angle of a car The target car quantity of state about the rudder angle of 
a car shall be determined as a target car quantity of state which does not have tolerance. 
[0097] Therefore, the thing which receive the authority of the high order command section in the 
authority of the low order command section and which is strengthened relatively becomes easy, 
controlling the sense of incongruity given to an operator according to this equipment. 
[0098] If this equipment is caused like 1 operative condition, the target car quantity of state concerning 
[ the high order command section ] car order acceleration will be determined as a target car quantity of 
state which is in tolerance and may change, when it means acceleration of a car, but when it means 
moderation of a car, it shall be determined as a target car quantity of state which does not have 
tolerance. 

[0099] When it is required to decelerate a car according to this embodiment, it becomes easy for the 
inclination for magnitude of target order acceleration to be faithfully realized by the low order command 
section and the activation section as compared with the time of it having tolerance to become strong, 
consequently to raise the safety of a car. 

(1 1) (9) to which said high order command section changes the width of face of said tolerance at least 
based on one side of said operator's intention, and the thing which is the surroimding environment of 
said car and affects movement of the car, or an integrated mold car movement control unit given in (10) 
terms. 

[0100] According to this equipment, the width of face of the tolerance of the 1st target car quantity of 
state determined by the high order command section An operator's intention (for example, thing 
reflecting liking of an operator). It becomes possible to make it change at least based on one side of what 
is the surroimding environment of a car and affects movement of the car (for example, the surface state 
and crookedness condition (for example, extent of crookedness and frequency of crookedness) of a road 
the car is running). 

[0101] Therefore, according to this equipment, it becomes easy to always rationalize the width of face of 
that tolerance in one [ at least ] relation between an operator's intention and the environment of the car 
circumference by making change at least with one side of an operator's intention and the environment of 
the car circumference follow unlike the case where it is immobilization. 

(12) Said high order command section is based on the information inputted into it. The simple car model 
which describes movement of the car in simple regardless of the dynamic behavior of said car is 
followed. Determine said 1st target car quantity of state, and said low order command section is based 
on the information inputted into it. And an integrated mold car movement control imit given in either (1) 
which determines said 2nd target car quantity of state according to the precision car model which 
describes movement of the car that the dynamic behavior of said car is reflected from said simple car 
model to accuracy thru/or (11) terms. 

[0102] In this equipment, the car model which describes movement of a car is used two kinds after all, 
and a final target car quantity of state is determined. 

[0103] Therefore, according to this equipment, it becomes possible to simplify the configuration of the 
car model of various kinds easily as compared with the case where one kind of final target car quantity 
of state is determined from the begiiming using a car model. 

[0104] Furthermore, a simple car model is defined in this equipment, without being dependent on the 
dynamic behavior of the car with which it is used. 

[0105] Therefore, according to this equipment, it becomes possible to raise easily the versatility of the 
simple model to two or more kinds of cars. 

[0106] In addition, if it adds, if movement (for example, movement of a wheel is included) of a car is 
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expressed by a certain technique on a computer, it is sufficient for the "model" in this paragraph and 
each following item. 

[0107] Therefore, "the model of it being the format which simulates movement of a car by simplifying 
the structure of a car geometrically and reappearing" can be considered as the format described 
according to at least one condition satisfied according to the situation that consider as the format which 
describes movement of a car on a simple formula and a simple table, or it is placed in movement of a car 
rather than is [ for example, ] indispensable. 

(13) said ~ activation ~ the section — it — inputting — having had — information — being based — and ~ 
said ~ a car — a wheel — movement ~ the — a wheel — acting ~ order ~ the force ~ lateral force — the 
upper and lower sides — the force — inside — at least — order — the force — lateral force — being related - 

- describing — a wheel — a model ~ following ~ said — the ~ two ~ a target — a car — a quantity of state 

— realizing ~ a sake said — plurality — an actuator — it should control ~ a controlled variable — 
determining ~ (— 12 — ) ~ a term ~ a publication ~ integration ~ a mold — a car — movement — a 
control unit — . 

[0108] In the high order command section and the low order command section, fundamentally, if its 
attention is paid to movement of a car as the whole car, it is sufficient for determining a target car 
quantity of state. 

[0109] On the other hand, directly, the activation section controls two or more actuators, controls 
indirectly the force of acting on each wheel in a car, and controls movement of a car ultimately. 
[0110] TTierefore, the activation section is faced determining the controlled variable which should 
control two or more actuators in order to realize the 2nd target car quantity of state supplied from the 
low order command section, and it can consider using the wheel model which describes movement of a 
wheel. 

[0111] And generally, it is decomposed into the order force, lateral force, and the vertical force, and the 
force of acting on a wheel is observed. Therefore, although it seems that it is indispensable to describe 
movement of a wheel about the wheel order force, lateral force, and the vertical force, the wheel model 
is technically difficvdt for changing the vertical force of a wheel notably wdth an actuator, without asking 
how in the movement condition that the car is placed, if the actual controllability by the actuator is taken 
into consideration. 

[01 12] In the equipment applied to this paragraph based on the knowledge explained above The 
activation section is based on the information inputted into it. And movement of the wheel of a car 
According to the wheel model of the force before and after acting on the wheel, lateral force, and the 
vertical force described about the order force and lateral force at least, in order to realize the 2nd target 
car quantity of state, the controlled variable which should control two or more actuators shall be 
determined. 

[0113] Therefore, according to this equipment, the form which does not have futility in relation wdth the 
controllability of an actuator defines a wheel model, and it becomes possible to determine the controlled 
variable of two or more actuators. 

(14) At least one each in said high order command section, the low order command section, and the 
activation section While determining the information which should be outputted to a low-ranking part 
from it according to the model which describes at least one of movement of said car, and the movements 
of the wheel of the car based on the information inputted from the part of a high order from it An 
integrated mold car movement control unit given in either (1) which corrects the model based on the 
error of the information outputted to the low-ranking part thru/or (13) terms. 

[0114] when [ of the high order command section the low order command section, and the activation 
section ] it is alike, respectively, it sets and it determines required information using a specific model, it 
is possible to define the model as an eternal model. 

[01 15] However, a medium of Hazama with movement of the object which the model describes, i.e., a 
car, or movement of a wheel, movement of the information and the car which were determined using the 
model, or movement of a wheel may be accompanied by change. In having defined the model fixed, 
although such change existed, a model cannot reproduce faithfully the object which it describes, and the 
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intermediary actual condition. 

[0116] Change of the engine performance of the actuator as the medium itself has "change by which a 
medium is accompanied", and change of the engine performance for [ which is operated by the actuator 
as the medium ] actuation has it here further, for example. An example for [ that ] actuation is a brake 
and coefiBcient of friction of the friction material in that brake may be accompanied by change in this 
example. Moreover, another example for [ that ] actuation is an engine, and may be accompanied by 
change in which the output characteristics of that engine originate in environmental parameters, such as 
atmospheric temperature and an atmospheric pressure, in this example. 

[0117] In the equipment which makes such a situation a background and is applied to this paragraph At 
least one each in the high order command section, the low order command section, and the activation 
section While determining the information which should be outputted to a low-ranking part from it 
according to the model which describes at least one of movement of a car, and the movements of the 
wheel of the car based on the information inputted from the part of a high order from it It shall be 
corrected based on the error of the information which outputted the model to the low-ranking part. 
[0118] Therefore, according to this equipment, it becomes possible to make these objects or a medium 
reproduce to a model always faithfully in spite of the object which a model describes, or intermediary 
aging. 

[01 19] And if the modify feature of such a model is added, it will become easy to raise the precision of 
the information created using the model, as a result to raise the control precision of movement of a car. 
(15) Said activation section contains two or more parts hierarchized by the sense which faces to said two 
or more actuators from said low order command section, and the part of these plurality sets on a high 
order. In the distribution section which distributes the controlled variable which should control said two 
or more actuators about the actuator of these plurality in order to realize the 2nd target car qviantity of 
state supplied from said low order command section, and low order The control section which controls 
said two or more actuators so that the controlled variable supplied from the distribution section is 
realized is included. And said distribution section (a) In a hi^ order, it is prepared about said two or 
more whole actuators, the high order distribution section which distributes the controlled variable which 
should control the actuator of these plurality in order to realize the 2nd target car quantity of state 
suppUed from said low order command section integrative about the whole actuator of these plurality, 
and (b) — low order — setting — It is prepared about the part of said two or more actuators, and the low 
order distribution section which distributes the controlled variable supplied from said high order 
distribution section to said some of actuators is included. And although said control section is prepared 
for every actuator in low order about said some of actuators from said low order distribution section 
About the remaining actuators, it sets in low order from said high order distribution section. Two or 
more individial control sections prepared for every actuator are included. And said high order 
distribution section, the low order distribution section, and a control section An integrated mold car 
movement control unit given in either (1) which realizes the function of the proper given to each by 
making said computer perform bottom two or more mutually-independent modules on a software 
configxiration, respectively thru/or (14) terms. 

[0120] Control of two or more kinds of actuators may be needed for implementation of one kind of 
target car quantity of state. In this case, in order to realize that target car quantity of state, it is necessary 
to distribute the controlled variable (henceforth a "whole controlled variable") which should be realized 
with two or more kinds of whole actuator to the actuator of these two or more classes. 
[0121] Such a situation shall be made into a background and two or more parts hierarchized by the sense 
with which the activation section faces to two or more actuators from the low order command section 
shall be contained in the equipment concerning this paragraph. 

[0122] And in this equipment, the part of these plurality sets on the (a) high order, the distribution 
section which distributes the controlled variable which should control two or more actuators about the 
actuator of these plurality in order to realize the 2nd target car quantity of state supplied from the low 
order command section, and (b) — low order — setting — The control section which controls two or more 
actuators so that the controlled variable supplied from the distribution section is realized shall be 
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contained. 

[0123] That is, according to this equipment, the software configuration of the activation section of that is 
hierarchized so that the distribution section and a control section may be separated mutually. 
[0124] Like the after-mentioned, since software configuration top mutually-independent [ of these 
distributions section and the control section ] is carried out, without affecting another side about each, 
they become possible [ working development, a design, a design change, debugging, etc. ], and become 
possible [ also doing the activity about both in parallel mutually ]. 

[0125] In the whole above-mentioned controlled variable, there are some parts which can be distributed 
to two or more actuators generally located in the end of control by the single step, and there are some 
parts which cannot be distributed imless it passes through two or more steps. 
[0126] About the latter part, the final amount of individial control (controlled variable which 
corresponds to the actuator of various kinds individually) will not be distributed from a whole controlled 
variable from the beginning, for example, an in-between controlled variable will be distributed from a 
whole controlled variable in the first phase, and the amount of individial control will be distributed from 
the in-between controlled variable in the next phase. 

[0127] In the equipment which makes such a situation a background and is applied to this paragraph The 
distribution section is prepared about two or more whole actuators in the (a) high order. The controlled 
variable which should control the actuator of these plurality in order to realize the 2nd target car quantity 
of state to which at least Shimo was supplied from the command section is set at least under the high 
order distribution section which distributes integrative and (b). [ the whole actuator of these plurality ] It 
shall be prepared about the part of two or more actuators, and the low order distribution section which 
distributes tiie controlled variable supplied from the high order distribution section to said some of 
actuators shall be contained. 

[0128] That is, according to this equipment, the software configuration of the distribution section of that 
is hierarchized so that the high order distribution section and the low order distribution section may be 
separated mutually. 

[0129] Like the after-mentioned, since software configuration top mutually-independent [ of these high 
order distribution section and the low order distribution section ] is carried out, without affecting another 
side about each, they become possible [ working development, a design, a design change, debugging, 
etc. ], and become possible [ also doing the activity about both in parallel mutually ]. 
[0130] Furthermore, in the equipment concerning this paragraph, although a control section is prepared 
for every actuator in low order about said some of actuators from the low order distribution section, 
about the remaining actuators, two or more individial control sections prepared for every actuator in low 
order from the high order distribution section shall be contained. 

[0131] At least, about the software configuration, the high order command section, the low order 
command section, the high order distribution section, the low order distribution section, and a control 
section carry out mutually-independent [ of this equipment ] on a software configuration to the sense of 
that which faces to two or more actuators from an operator, and it is hierarchized so that it may rank 
with a serial mutually, so that clearly from the above explanation. 

[0132] Therefore, according to this equipment, even if there is little whole it, extent of hierarchization of 
a software configuration evolves conventionally, consequently specialization of the contents of 
processing and the independence of each batch are strengthened. 

[0133] In addition, if it adds, the "high order distribution section" in this paragraph, the "low order 
distribution section", and a "control section" can constitute only two or more modules [*♦**/ 
constituting only one module from a mode performed by computer, respectively ] from a mode 
performed by computer. 

(16) said — plurality — an actuator — each — an actuator — said — a car — each ~ a component ~ acting — 
making — having — physical quantity ~ a class — responding — plurality — a group — classifying — 
having — said ~ low order — distribution — the section — them — plurality ~ a group ~ inside — 

it — belonging — an actuator — a mmiber — plurality — it is — a group — being related — preparing 
having — **** ~ (— 15 — ) — a term — a publication — integration — a mold — a car — movement — a 
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control unit . 

(17) Said two or more actuators contain two or more wheel related actuators which control the order 
force and lateral force at least among the wheel order force of said car, lateral force, and the vertical 
force. A force component before and after relating said high order distribution section with S2ud two or 
more wheel related actuators in said controlled variable at said order force. An integrated mold car 
movement control unit given in (15) or (16) terms of the lateral-force component about said lateral 
force, and the vertical force components about said vertical force which are distributed so that an order 
force component and a lateral-force component may be included at least. 

[0134] In this equipment, it is distributed so that inside [ a force component before and after relating said 
controlled variable with the order force at two or more wheel related actuators, the lateral-force 
component about lateral force, and the vertical force component about the vertical force ] may contain 
an order force component and a lateral-force component at least according to the dynamics materialized 
for a wheel. 

[0135] Therefore, according to this equipment, since distribution to two or more wheel related actuators 
of a controlled variable are performed according to the dynamics materialized for a wheel, the precision 
which the precision of the amovmt of individial control which each wheel related actuator should realize 
improves, as a result controls movement of a car also improves. 
[0136] 

[Embodiment of the Invention] Hereafter, one of the gestalten of still more concrete operation of this 
invention is explained to a detail based on a dravmig. 

[0137] The hardware configuration of the integrated mold car movement control device according to 1 
operation gestalt of this invention is notionally shown to drawi ng 1 by the block diagram. This 
integrated mold car movement control imit (only henceforth a "movement control imit") is carried in the 
car. 

[0138] The car equips front and rear, right and left of that with the wheel 10, respectively. In drawing 1 , 
in a forward left ring and "fr", a forward right ring and "rl" show a left rear ring, and "rr" shows [ "fl" ] 
the right rear ring, respectively. 

[0139] This car is equipped with the engine (intemal combustion engine) 14 as a source of power. The 
operational status of this engine 14 is electrically controlled according to the control input of the 
accelerator pedal (it is an example of an acceleration operating member) 20 by the operator. The 
operational status of an engine 14 is independently controlled automatically again if needed with 
actuation (henceforth "drive actuation" or "acceleration actuation") of the accelerator pedal 20 by the 
operator. 

[0140] For example, electric control of such an engine 14 can be realized by the electric control of the 
amoimt of the fiiel which is realized by the electric control of the opening (namely, throttle opening) of 
the throttle valve arranged in the inlet manifold of an engine 14 although not illustrated, or is injected by 
the combustion chamber of an engine 14. 

[0141] In addition, if it adds, when this car will be an electric vehicle, the source of power is used as a 
motor, on the other hand when you are a hybrid electric vehicle, let the source of power be the 
combination of an engine and a motor. 

[0142] This car is a rear wheel drive a rolling ring and whose right-and-left rear wheel right-and-left 
front wheels are driving wheels. Therefore, the engine 14 is connected with each rear wheel at those 
order through a torque converter 22, transmission 24, the driveshaft 26 and the differential 28, and the 
drive shaft 30 rotated with each rear wheel. A torque converter 22, transmission 24, a driveshaft 26, and 
a differential 28 are transfer elements common to a right-and-left rear wheel. 
[0143] Transmission 24 is equipped with the automatic transmission which is not illustrated. This 
automatic transmission controls electrically the change gear ratio at the time of changing gears the 
rotational speed of an engine 14 to the rotational speed of the main shaft of transmission 24. 
[0144] The car is equipped with the steering wheel 44 in which rotation actuation is done by the 
operator. The reaction force according to the rotation actuation (henceforth "steering") by the operator is 
electrically given to the steering wheel 44 by steering reaction force grant equipment 48 as steering 
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reaction force. Magnitude of the steering reaction force is electrically made controllable. 
[0145] It is electrically changed by the front steering system 50, the sense, i.e., the front- wheel rudder 
angle, of a right-and-left front wheel. The front steering system 50 controls a front-wheel rudder angle 
based on the include angle, i.e., the steering angle, on which rotation actuation of the steering wheel 44 
was done by the operator, and controls a front-wheel rudder angle automatically independently with the 
rotation actuation if needed. That is, in this operation gestalt, the steering wheel 44 and the right-and-left 
front wheel are insulated mechanically. 

[0146] It is electrically changed by the rear steering system 52, the sense, i.e., the rear wheel rudder 
angle, of a right-and-left rear wheel as well as a front- wheel rudder angle. 

[0147] The brake 56 operated in order to control rotation of that is formed in each wheel 10. Each brake 
56 is electrically controlled according to the control input of the brake pedal (it is an example of a brakes 
operation member) 58 by the operator, and is automatically controlled according to an individual every 
wheel 10 if needed. 

[0148] In this car, the suspension of each wheel 10 is carried out to the car body (not shown) through 
each suspension 62. The suspension property of each suspension 62 is electricdly [ according to an 
individual ] controllable. 

[0149] Each component of the car explained above is equipped with the actuator operated in order to 
operate it electrically. Hereafter, it enumerates concretely, referring to drawing 23 . 
(1) An engine 14 The actuator 74(4) front steering system 50 for controlling electrically the actuator 72 
(3) steering reaction force grant equipment 48 for controlling electrically the actuator 70 (2) 
transmission 24 for controlling electrically In relation to actuator 78(6) each brake 56 for controlling 
electrically the actuator 76(5) rear steering system 52 for controlling electrically, it is prepared according 
to an individual. Two or more actuators 80 (only one is typically shown in drawing 23 ) for controlling 
electrically the braking torque applied to each wheel 10 by each brake 56 according to an individual 
(7) Two or more actuators 82 (only one is typically shown in drawi ng 23 ) for being prepared according 
to an individual in relation to each suspension 62, and controlling the suspension property of each 
suspension 62 electric2illy according to an individual 

As shown in drawin g 1 , said movement control device is carried in the car in the condition of having 
connected with two or more actuators 70 explained above thru/or 82. This movement control device is 
operated by the power supplied from the dc-battery (it is an example of a vehicular power supply) which 
is not illustrated. 

[0150] The hardware configuration of the movement control device is notionally expressed to drawing 2 
by the block diagram. This movement control xmit is constituted considering the computer 90 as a 
subject. When the processing unit (henceforth "PU") 92, and ROM (it is an example of memory)94 and 
RAM (it is an example of memory)96 are mutually connected by the bus 98, the computer 90 is 
constituted as known well. 

[0151] PU92 is equipped with a total of three CPUs (not shown) assigned one [ at a time ], respectively 
about the high order command section 210 and the low order command section 212 which are shown in 
drawing 4 , and the activation section 214. These three CPUs are sharing ROM94 and RAM96. 
Therefore, in this operation gestalt, mutually-independent [ of the high order command section 210, the 
low order command section 212, and the activation section 214 ] is carried out about PU92. 
[0152] However, when it is able to make it to have ROM94 and RAM96 of dedication for every CPU 
and it is made such, mutually-independent [ of the high order command section 210, the low order 
command section 212, and the activation section 214 ] will be carried out also about ROM94 and 
RAM96 only about PU92. 

[01 53] It is also possible to constitute PU92 from one CPU and to assign the one CPU in common to the 
high order command section 210, the low order command section 212, and the activation section 214. 
[01 54] Moreover, it is also possible for two or more CPUs to be assigned to at least one each in the high 
order command section 210, the low order command section 212, and the activation section 214, and for 
it to be made to perform parallel processing in strict semantics to it. 

[0155] Further, where the input interface 100 and the output interface 102 are connected to a bus 98, it 
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has this movement control device. It connects with the various below-mentioned sensors etc. through the 
input interface 100, and, on the other hand, this movement control unit is connected to the various 
above-mentioned actuators through the output interface 102. 

[0156] The configuration of ROM94 is notionally expressed to dr awing 3 . This is explained in fiill 
detail behind. 

[0157] The software configuration of said movement control device is notionedly expressed to drawing 4 
by the block diagram. The various devices connected to this movement control unit are also further 
shown in this drawing, 

[0158] In the input side of that, i.e., the upstream of the informational main flow, as shown in ckawing 
4 , this movement control unit is related with the operator, the car operated by that operator, and the 
circumference environment of that car. 

[0159] An operator's actuation information is acquired by actuation information acquisition equipment 
120, and is inputted into this movement control xmit. The car information showing tiie quantity of state 
of a car is acquired by car information acquisition equipment 122, and is inputted into this movement 
control unit. The environmental information showing a circumference environment is acquired by 
environmental-information acquisition equipment 124, and is inputted into this movement control unit. 
[0160] This movement control unit can incorporate required information at any time from these 
actuation information acquisition equipment 120, car information acquisition equipment 122, and 
environmental-information acquisition equipment 124. Furthermore, this movement control unit can 
also use the information acquired in either of two or more processing sections (generic name of the high 
order command section 210, the low order conmiand section 212, and the activation section 214) of that 
in another processing section. 

[0161] The various sensors and the various switches which constitute actuation information acquisition 
equipment 120 are shown in dr awing 5 . Hereafter, it lists concretely. 

(1) Drive actuation relation and accelerator actuation stroke sensor 130: The actuation stroke of the 
accelerator pedal 20 by the operator [ (it may be expressed by angle of rotation or opening), and ] the 
sensor (2) brakes-operation relation and brakes operation force sensor 134: to detect — sensor brakes 
operation stroke sensor 136: which detects the operating physical force of the brake pedal 58 by the 
operator — the actuation stroke of the brake pedal 58 by the operator sensor (3) steering relation / 
steering angle sensor 140: to detect — the sensor and steering torque-sensor 142: which detects the angle 
of rotation (steering angle) of the steering wheel 44 by the operator — by the operator Sensor (4) various 
the switch, the vehicle speed, and the distance-between-two-cars control switches 146 which detect the 
steering torque added to the steering wheel 44 : by the operator The switch rain keeping switch 148 
operated in order to permit below-mentioned vehicle speed and distance-between-two-cars control : by 
the operator Recommendation [ a switch / ] vehicle-speed guidance switch 150 operated in order to 
permit the below-mentioned rain keeping control: The various devices which constitute car information 
acquisition equipment 122 are shown in SMdtch dr awing 6 operated by the operator in order to permit the 
below-mentioned recommendation vehicle speed guidance control. Hereafter, it lists concretely. 
(1) acceleration relation and order acceleration-sensor 160: — the sensor and lateral acceleration sensor 
162: which detects car order acceleration — the lateral acceleration (fundamentally) of a car The sensor 
and the vertical acceleration sensor 164 which detects the lateral acceleration which acts on a car center- 
of-gravity point : between each wheel 10 and a car body The relative vertical acceleration which can be 
set the sensor (2) rate relation and speed sensor 168: to detect — the yaw rate (yaw angular velocity) of 
the car body of the circumference of the sensor yaw rate-sensor 172:car center-of-gravity point of 
detecting whenever [ wheel speed / which is the rotational speed of sensor 170:each wheel 10 a sensor 
and whenever / wheel speed / which detects the vehicle speed which is the travel speed of a car ] The 
sensor to detect (3) Power-train relation and engine speed sensor 176: The rotational frequency of an 
engine 14 Sensor main-shaft rotational frequency sensor 177to detect : The rotational frequency of the 
main shaft of a torque converter 22 the sensor and road surface slant presumption equipment 1 80: which 
detects the pnexmiatic pressure of the tire of the detection device and tire-pressure sensor 178:each wheel 
10 of the sensor (4) to detect and others — it is equipment which presumes the slant angle (slant angle 
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especially in a car longitudinal direction) of the road surface the car is running, if I add This road surface 
slant presumption equipment 180 shall presume a slant angle based on the signal from a sensor 170 and 
yaw rate-sensor 172 grade whenever [ sensors / belonging to car information acquisition equipment 
122 / some / 162, i.e., lateral acceleration sensor, and wheel speed ]. 

[0162] The various devices which constitute environmental-information acquisition equipment 124 are 
shown in drawi ng 7 . Hereafter, it lists concretely. 

(1) forward-looking radar equipment 190 — this is equipment which supervises the distance from a car 
of the object (a precedence vehicle, an obstruction, etc. are included) which exists ahead of a car, a 
location, etc. by the radar. 

(2) front surveillance camera equipment 192 — this is equipment which supervises the image ahead of a 
car (a road, a precedence vehicle, an obstruction, etc. are included) with a camera. 

(3) a navigation system 194 — this is a system which guides a car along the road on a map in checking 
tihe current position of the car on the earth or a map *♦**. 

(4) commimication system 196 — or [ that the car is carrying out current transit of this ] — or the front 
face of the road it is going to run from now on — it is the system which receives on radio the 
environmental information (information based on the Road Traffic Law) of the environmental 
information about description (for example, the road surface mu) or the geographical feature-description 
(for example, road configuration), the limiting speed by which authorization by law was carried out 
about the road, a halt location, etc., etc, 

[0163] This communication system 196 can be designed so that it may have the frmction to transmit 
fiuther the various information presumed in the self- vehicle to the exteriors, such as other vehicle and an 
information management station, or [ that for example, the self- vehicle has run in the various 
information presumed in a self-vehicle ] ~ or it is possible to define it as including the information about 
the road surface mu of the road it is running, and the information about the transit locus recommended 
that a self-vehicle runs. 

[0164] As shown in drawing 4 , it hierarchizes and the software configuration of said movement control 
unit is constituted by the sense which goes to two or more actuators 70 thru/or 82 from actuation 
information acquisition equipment 120, above-mentioned car information acquisition equipment 122, 
and above-mentioned environmental-information acquisition equipment 124 so that the high order 
command section 210, the low order command section 212, and the activation section 214 may be 
mutually located in a line with a serial at those order. 

[0165] As shown in d rawing 3 , in relation to the high order command section 210, the module for the 
high order command sections is memorized by ROM94. Furthermore, in relation to the low order 
command section 212, the module for the low order command sections is memorized by ROM94. 
Although the module for the activation sections is memorized by ROM94 in relation to the activation 
section 214, to it, it mentions later about this further again. 

[0166] In addition, if it adds, one module can be constituted so that it may constitute or may have two or 
more the program units, as had the program imit which realizes one flow only in one. For example, the 
module for the high order command sections can be constituted so that two or more program imits which 
perform a target order acceleration operation, a below-mentioned target rudder angle operation, and 
below-mentioned selection, respectively may be included. 

[0167] And in this operation gestalt, various modules carry out mutually-independent about the high 
order command section 210, the low order command section 212, and tfie activation section 214, and are 
performed by PU92. 

[0168] If the acquisition equipment 120,122,124 and the actuator 70 thru/or the function of 82 in which 
you were made to cooperate by this movement control device and it is notionally explained here as 
contrasted with human being's function As shown in drawi ng 4 , acquisition equipment 120,122,124 the 
part which achieves the function in which the part which achieves the function similar to himian being's 
sense organ, the part which achieves the ftmction in which the high order command section 210 
resembled human being's br£iins, the low order command section 212, and the activation section 214 
resembled human being's motor nerve — and An actuator 70 thru/or 82 are parts which achieve the 
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function similar to human being's motile organ, 

[0169] The software configuration of the high order command section 210 is classified into drawing 8 
paying attention to a function, and is shown to it by the block diagram. 

[0170] The high order command section 210 is constituted so that the following part may be included. 
Target order acceleration operation part 220 : (1) It is a part corresponding to the target order 
acceleration operation module shown in drawing 3 . Partial (2) target rudder angle operation part 222 
which calculates two or more target order acceleration gxl which should be chosen about a car thru/or 
gx5 : It is a part corresponding to the target rudder angle operation module shown in drawing^3 . The 
partial (3) selection section 224 which calculates two or more target mdder angles deltal and delta2 
which should be chosen about a car : It is a part corresponding to one side of two selection modules 
shown in drawing 3 . The partial (4) selection section 226 which chooses one as target order acceleration 
gx6 fi-om two or more above-mentioned target order acceleration : It is a part corresponding to another 
side of the two above-mentioned selection modules. The partial target order acceleration operation part 
220 which chooses one as a target rudder angle delta 3 from two or more above-mentioned target rudder 
angles is equipped with the following three signal-processing sections 240,242,244. 

(1) the signal-processing section 240 — this is a part which changes the signal fi-om actuation 
information acquisition equipment 120 into the signal which can be processed by computer 90. 

(2) the signal-processing section 242 — this is a part which changes the signal from car information 
acquisition equipment 122 into the signal which can be processed by computer 90. 

[0171] This signal-processing section 242 is equipped with the tire condition judging section 250 as 
shown in drawing 9 . This is a part which judges whether the conditions (for example, pneumatic 
pressure, a front face description etc.) of the tire of each wheel 10 are unusual based on the signal from 
sensor 170 grade whenever [ tire-pressure sensor 178 and wheel speed ]. 

[0172] Further, the signal-processing section 242 is equipped with advance and retreat / halt judging 
section 252, as shown in drawin g 9 . This is a part which judges whether it is under current, whether a 
car is moving forward based on the signal from a sensor 170 whenever [ wheel speed ], or retreat, or it is 
under halt. 

[0173] In this advance and retreat / halt judging section 252 For example, are judged with it being about 
all four wheels, while a car stops if whenever [ wheel speed ] is 0, and about at least one of four wheels, 
if whenever [ wheel speed ] is forward It is judged with it being, while a car moves forward, and at least 
one of four wheels will be judged with it being, while a car retreats, if whenever [ wheel speed ] is 
negative. 

[0174] Further, the signal-processing section 242 is equipped with the revolution judging section 254, as 
shown in drawing 9 . This is a part which judges whether a car is during current and revolution based on 
the signal from the steering angle sensor 140 and yaw rate-sensor 172 grade. 

[0175] It is larger than the set point (for example, 30 degrees) whose absolute value of a steering angle is 
not 0, or in this revolution judging section 254, when the absolute value of a yaw rate is the set point (for 
example, 5 times/(second)) which is not 0, it is judged with it being, while a car circles, and when that is 
not right, it is judged with there being no car during revolution, for example. 

(3) the signal-processing section 244 — this is a part which changes the signal from environmental- 
information acquisition equipment 124 into the signal which can be processed by computer 90, as shown 
in drawi ng 8 . 

[0176] This signal-processing section 244 is equipped with the recommendation transit locus operation 
part 256 as shown in drawing^ 1 0 . This is a part into which a car calculates the recommendation tnmsit 
locus reconunended that the car runs even after [ of the every place point xmder transit / of setup-time T ] 
0 second. 

[0177] The setup time TO can be calculated here as time amount which it will take before the car stops, 
when the basis of setting deceleration (for example, -2.0 m/s2) is made to slow down a car from the 
current vehicle speed. Moreover, it is also possible to calculate as time amoimt which it will take before 
the car stops, when the basis of target deceleration which changes with time amount is made to slow 
down a car by the below-mentioned operation technique. 
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[0178] The car front image by which the recommendation transit locus was photoed with front 
surveillance camera equipment 192 in this recommendation transit locus operation part 256, for 
example. The current position of the car acquired by the navigation system 194, Based on geographical 
feature-configurations of the part expected tiiat the car passes ~ whetiier it is a straight-line way or it is a 
curvilinear way — it calculates among the roads as for which the car is carrying out current transit even 
after [ of the every place point under car transit / of setup-time T ] 0 second. 

[0179] Fundamentally, a recommendation transit locus is defined as Chuo Line of the transit lane in the 
road as for which the car is carrying out current transit. 

[0180] Further, the signal-processing section 244 is equipped with the criteria stopping distance 
operation part 257, as shown in d rawing 10 . This can calciilate the distance which a car can slow down 
and stop in the range in which the deceleration of a car does not exceed the set point (for example, -3.0 
m/s2) as criteria stopping distance. Moreover, it is also possible to calculate as time amount which it will 
take before the car stops, when the basis of target deceleration which changes with time amoimt is made 
to slow down a car by the below-mentioned operation technique. 

[0181] In this criteria stopping distance operation part 257, road surface mu information on the road as 
for which the car is carrying out current transit or it is going to run from this — whether it is coefficient 
of friction and a dry asphalt way, is a wet asphalt way, is a snowy road, or is a hardened snow way, it is 
a frozen ski slope, or it is a gravel road — is incorporated from commvmication system 196, the below- 
mentioned car quantity of state presumption section, etc., for example. 

[01 82] In this criteria stopping distance operation part 257, the information about the radius of curvature 
(it is an example of a road configuration) in the every place point of the road as for which the car is 
carrying out current transit or it is going to run from this is fiirther incorporated from commimication 
system 196, a navigation system 194, and front surveillance camera equipment 192 grade. 
[0183] And in this criteria stopping distance operation part 257, the distance which a car can slow down 
and stop from the current vehicle speed calculates as criteria stopping distance according to the 
following operation technique, for example based on these road surface [ that were crowded picking ] 
mu information, and radius-of-curvature information. The operation technique is the same as what was 
mentioned in two in said expl£uiation. 

(1) Based on the road surface mu about the operation current road surface of a current condition 
(expressed by the above-mentioned road surface mu information), and the current vehicle speed V, the 
current lateral acceleration GY of a car and the target order acceleration GX calculate. 

[0184] The current lateral acceleration GY is acquired as calculated value which carried out division 
process of the square of the current vehicle speed V with current TR R of a car (it is acquirable with the 
above-mentioned radius-of-curvature information or said steering angle), or is acquired as a detection 
value of the lateral acceleration sensor 162. 

[01 85] the lateral acceleration GY which made such and was calculated ~ tiie one half (it is an example 
of the set point which expected the error of road surface mu information etc. and was set up lower than 
the road surface mu) of a road surface mu — or the target order acceleration GX current when having 
exceeded threshold value (for example, 3.0 m/s2) — min (root (0.8-mu-9.8) (2-GY2), 3.0) 
It is carried out On the other hand, when having not exceeded, current target order acceleration GX is 
set to 0. 

[0186] However, the numeric value in the above-mentioned root notation becomes negative, and the 
target order acceleration GX current when an operation is impossible is setting deceleration (for 
example, -1.0 m/s2). 
It is carried out 

(2) The vehicle speed V5 of 5ms after is presumed by the degree type from the operation current of the 
condition after 5ms (an example of operation spacing). 

[0187] It calculates by the formula from which the travelling direction distance L5 from the current 
position of the car of 5ms after becomes V5=V-i-GX and 0.005 pans L5=V and 0.005. 
[0188] The lateral acceleration GY5 of the car of 5ms after is presimied by the degree type fiirther again 
by setting to R5 the road radius of curvature of the point which only the travelling direction distance L5 
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separated from the current position of a car. 

[0189] GY5=V52/R5 — based on the calculated presumed lateral acceleration GY5, the target order 
acceleration GY5 of 5ms after is determined like the case of (1). 

(3) The vehicle speed VIO of 10ms after is presxmied by the degree type from the operation current of 
the condition after 10ms. 

[0190] V10=V5+GX 5-0.005 ~ fiirther - the travelling direction distance LIO from the current position 
of the car of 10ms after — L10=L5+V5 and 0.005 — it calculates by the formula. 
[0191] The lateral acceleration GYIO of the car of 10ms after is presximed by the degree type fiirther 
again by setting to RIO the road radius of curvature of the point which only the travelling direction 
distance LIO separated from the current position of a car. 

[0192] GY10=V102/R10 - based on the calculated presumed lateral acceleration GYIO, the target order 
acceleration GXIO of lOms after is determined like the case of (1). 

(4) The vehicle speed V (5andn) after 5andn [ms] is presumed by the degree type from the operation 
current of the condition after 5andn [ms] (number of n:operation cycles > 3). 

[0193] V(5andn) =V(5- (n-l))+GX (5- (n-1)) and 0.005 -- fiirther - the travelling direction distance L 
(5andn) from the current position of the car after 5andn [ms] — L(5andn) =L(5- (n-1)) +V (5- (n-1)) and 
0.005 — it calculates by the formula. 

[0194] The lateral acceleration GY (5andn) of the car after 5andn [ms] is presumed by the degree type 
fiirther again by setting to R (5andn) the road radius of curvature of the point which only the travelling 
direction distance L (5andn) separated from the current position of a car. 
[0195] 

GY(5andn) =V(5andn)2/R (5andn) 

Based on the calculated presumed lateral acceleration GY (5andn), the target order acceleration GX 
(5andn) after 5andn [ms] is determined like the case of (1). 

(5) Each above-mentioned operation cycle is repeated until the vehicle speed V (5andn) is set to 0 (i.e., 
until a car stops). Distance at that time (5andn) is made into said criteria stopping distance. 

[0196] In addition, although the road surface mu used in each operation cycle can be incorporated from 
the outside for every operation cycle if it adds, it is also possible to incorporate from the outside in 
consideration of the fact of not changing so frequently, to every setup time (for example, 1 second, 
several seconds) longer than the period of an operation cycle. 

[0197] Since all of the vehicle speed in an every place point imtil a car stops, travelling direction 
distance, order acceleration, and lateral acceleration are predicted in advance according to the operation 
technique explained above. In the range which does not exceed tiie car gage physically decided not only 
by the application of the operation of the above-mentioned criteria stopping distance but by the road 
surface mu etc. the control which should be performed to the car now in order that a car may realize the 
demand set at the point with the fiiture — beforehand ~ and it predicts correctly and correspondence 
becomes possible easily also at the application of controlling tiie vehicle speed of the car according to it. 

[0198] Further, the signal-processing section 244 is equipped with the recommendation vehicle speed 
acquisition section 258, as shown in draw ing 10 , This is based on the signal which communication 
system 196 received on radio from the outside of a vehicle. Whether the car is carrying out current 
transit Or the limiting speed by which authorization by law was carried out about the road it is going to 
run from now on. In order that traffic information, such as a halt location, may be acquired and an 
operator may observe traffic regulation fiirther based on the acquired information, that the real vehicle 
speed does not exceed is the part which calculates the value recommended as the recommendation 
vehicle speed. 

[0199] As shown in drawing_8 , the target order acceleration operation part 220 is equipped with gxl 
operation part 260, gx2 operation part 262, and the operation auxiliary control section 264 in order to 
calculate the target order acceleration of said plurality. 

[0200] gxl operation part 260 calculates the target order acceleration gxl, using alternatively the 
accelerator actuation stroke and brakes operation force which were acquired by actuation information 
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acquisition equipment 120. 

[0201] gxl operation part 260 has an accelerator actuation stroke larger than 0, and when the brakes 
operation force is 0 (at the time of drive actuation), specifically, it calculates the target order acceleration 
gxl according to relation as shown in drawin g 1 1 in a graph based on the accelerator actuation stroke 
acc. 

[0202] On the other hand, when the brakes operation force is larger than 0 (at the time of brakes 
operation), gxl operation part 260 calculates the target order acceleration gxl according to relation as 
shown in draw ing 12 in a graph based on the brakes operation force br. 

[0203] On the other hand, gx2 operation part 262 calcvdates the target order acceleration gx2 based on 
said recommendation transit locus and said road surface mu information. 

[0204] In this gx2 operation part 262, acceleration before and after generating a car in an every place 
point about the part corresponding to criteria stopping distance among recommendation transit loci by 
the same technique as the operation technique of the order acceleration for calculating criteria stopping 
distance mentioned above is determined as order acceleration gx2. 

[0205] If said operation auxiliary control section 264 is original, it is a part for choosing a suitable thing 
two or more above-mentioned actuators 70 thru/or among 82 for the purpose of executing by proxy 
operation which an operator should perform, or compensating lack of an operator's operation 
workmanship, decision capacity, attentiveness, etc., and raising the safety of a car, and controlling 
automatically. 

[0206] The function realized by the operation auxiliary control section 264 is shown to drawing 13 by 
the block diagram. Hereafter, it lists concretely. 

(1) operation vicarious execution, the vehicle speed, and the distance-between-two-cars control system 
270 ~ this is a system which controls the real vehicle speed, as in agreement with the setting vehicle 
speed by the operator, and it calculates order acceleration required for such vehicle speed control as 
target order acceleration gx4. 

[0207] In this vehicle speed and distance-between-two-cars control system 270, distance-between-two- 
cars control (flattery transit control) which, and, and follow a precedence vehicle, and it is started, or 
follows a precedence vehicle based on the signal from forward-looking radar equipment 1 90, and is 
stopped fiirther is also performed. [ control ] [ following a precedence vehicle and making it slow down 
a self-car ] [ following a precedence vehicle and accelerating it in the range which does not exceed the 
setting vehicle speed, ] 

[0208] Here, the vehicle speed and the distance-between-two-cars control system 270 explain an 
example of a principle which calculates the target order acceleration gx4. 

[0209] In this vehicle speed and distance-between-two-cars control system 270, it is judged whether a 
precedence vehicle or an obstruction exists on the part corresponding to said criteria stopping distance 
among said recommendation transit loci. When it exists, decelerating a self-car from the current vehicle 
speed so that the real vehicle speed of a self-car may be in agreement with the rate (for example, the rate 
serves as zero when the obstruction has fixed in land) of a precedence vehicle or an obstruction at the 
anticipation attainment stage when it is expected that a self-car will arrive at the current position of a 
precedence vehicle or an obstruction in the ftiture is assumed. 

[0210] In this vehicle speed and distance-between-two-cars control system 270, the car order 
acceleration in an every place point is determined as target order acceleration gx4 during the moderation 
assimied such by using the technique as the operation technique of the order acceleration for calculating 
criteria stopping distance mentioned above in every between from this time to the above-mentioned 
anticipation attainment stage, and installation time interval (for example, 5ms) in which a self-car is the 
same. 

[021 1] That is, this target order acceleration gx4 is determined as order acceleration with required 
realizing in order to avoid the collision with a precedence vehicle or an obstruction. 
[0212] - the recommendation vehicle speed guidance system 272 ~ this is a system which controls an 
actuator, as the real vehicle speed of a car does not separate greatly from said recommendation vehicle 
speed, and it calcvdates order acceleration required for implementation of such a ftmction as target order 
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acceleration gx3. 

[0213] In this recommendation vehicle speed guy DANNSU system 272, when the current vehicle speed 
of a car is higher than the recommendation vehicle speed, the target order acceleration gx3 is determined 
as the set point by the side of moderation (for example, -2.0 m/s2), for example. On the other hand, 
when mostly in agreement with the reconmiendation vehicle speed, it is determined as 0 m/s2. 
Moreover, when lower than the recommendation vehicle speed, it is determined as the set point by the 
side of acceleration (for example, 2.0 m/s2). 

[0214] - the automatic urgent brake system 274 ~ the system which controls an actuator so that a car 
stops when it judges whether this needs to stop a car immediately based on the signal from forward- 
looking radar equipment 190, front surveillance camera equipment 192, and communication system 196 
grade and there is the need — it is — order acceleration required for implementation of such a function — 
as the target order acceleration gx5 — calculating . 

[0215] In this automatic lu-gent brake system 274, when it judges with it being required to stop a car 
immediately for example, the target order acceleration gx5 is determined as the set point by the side of 
moderation (for example, -12.0 m/s2). On the other hand, when the need does not exist, the target order 
acceleration gx5 is determined as the zero or more set points (for example, 2.0 m/s2). 
[0216] As shown in drawing 4 , the target rudder angle operation part 222 is equipped with deltal 
operation part 280 and the operation auxiliary control section 282. 

(1) deltal operation part 280 — this is a part which calculates the target rudder angle (desired value of a 
front-wheel rudder angle) delta 1 based on said steering angle theta. The target rudder angle delta 1 can 
be calculated by calculating by carrying out division process of the steering angle theta by the steering 
gear ratio as a fixed value, or carrying out division process by the steering gear ratio as an adjustable 
value which induces car quantity of states, such as the vehicle speed. 

[0217] In addition, although the steering gear which connect mechanically a right-and-left front wheel 
and the steering wheel 44 of each other do not exist really in this operation gestalt if it adds, the steering 
gear which exist really are supposed and the relation (ratio) between the front-wheel rudder angle delta 
and the steering angle theta is described. 

(2) the operation auxiliary control section 282 — this is a part for controlling two or more actuators, in 
order to mainly execute by proxy operation which an operator should perform, if it is original. 
[0218] As shown in drawing 14 , this operation auxiliary control section 282 is equipped with the rain 
keeping system 286. 

[0219] This rain keeping system 206 is a system which calculates the target rudder angle delta 2 with 
required realizing in order that a car may trace said recommendation transit locus on the basis of said 
target order acceleration gx4 covering the die length of said criteria stopping distance. 
[0220] Here, the rain keeping system 286 explains an example of a principle which calculates the target 
rudder angle delta 2. 

[0221] The target vehicle speed Vd in each stage when a car traces a recommendation transit locus sets 
operation spacing of that to tO, and the current vehicle speed is expressed with VO, then a degree type. 
[0222] While the count of an operation is expressed and a car runs covering the die length of said 
criteria stopping distance, the increment of Vd(n) =V(n-l)+gx4, tO, however the subscript "(n)" is 
carried out every [ 1 ]. 

[0223] Moreover, the locations X and Y in each stage t of a car are expressed with a degree type on 
rectangular coordinate system X-Y which sets a zero to XO and YO. 

The coordinate-value beta:car-body horizontal slip angle ya on a Y-axis parallel to the coordinate-value 
Y:car cross direction on integralcos(beta+ya) dtY(t) =Y0[ X(t) =XO+V and ]+V and integralsin(beta+ya) 
dt, however the X-axis parallel to X:car longitudinal direction: The yaw angle of a car (it is acquirable if 
it integrates with a yaw rate about time amount) 

When the premise tiiat car-body slip-angle beta is about 0 is applied here, the location X in each stage n 
of a car (n) and Y (n) are expressed with a degree type after all. 

[0224] X(n) =X(n-l)+ ~ V(n), cos(ya) and toY(n) =Y(n-l)+V (n), sm (ya), and to ~ these formulas 
express an example car location-rate-related [ above-mentioned ]. 
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[0225] Moreover, the yaw angle ya in each stage n of a car (n) is expressed with a degree type. 
[0226] ya(n) -ya(n-l)+tO and V(n) -delta (n) /L- (1+Kh-V2 (n)) 

However, deltaxar rudder angle Kh, i.e., a front-wheel rudder angle,: Stability factor (known) 
L: The wheel base of a car (known) 

Therefore, the target rudder angle delta 2 in each stage n of Hazama a car runs covering the die length of 
criteria stopping distance is expressed with a degree type if the road surface slant angle sa presumed by 
road surface slant presumption equipment 180 is taken into consideration. 

[0227] delta(n) =(ya(n)-ya (n-1)) -(1+Kh-V2 (n)) -L/(tOandV (n))-L-Kh-sa - this formula is a formula 
expressing the two-flower model which describes the behavior of a car in the linear range regularly. The 
two-flower model is a model of the format which describes not dynamic behavior but the static behavior 
of a car. 

[0228] When having added and it was a large value as the steering angle delta required since the lane a 
car runs is saved on a recommendation transit locus is 90 degrees, made it in addition, more suitable for 
an operator to depend rather than having depended for a rain keeping on the rain keeping system 286. 
[0229] However, displeasure may be given to an operator in canceling the rain keeping control by the 
rain keeping system 286 suddenly, when it becomes clear that the steering angle delta required for a rain 
keeping becomes quite large from usual in the immediately next moment during car transit. 
[0230] then, the time of it becoming clear that the stage for which the future transit locus of a car is 
predicted within to some extent long limits, and the big steering angle delta for a rain keeping is needed 
will come in the fixture, i.e., quite this side of a stage that the big steering angle delta is needed If it 
warns the operator of rain keeping control being canceled in the future, an operator will operate being 
ready for that and does not need to give an operator displeasure at the time of actual cancellation of rain 
keeping control. 

[023 1] Whenever [ target order acceleration-and-deceleration / of five / which were calculated as 
mentioned above ], gxl thru/or gx5 are supplied to the selection section 224, as shown in drawing 8 . 
Although this selection section 224 chooses a suitable thing as target order acceleration gx6 as 
mentioned above among the target order acceleration gxl of these five thru/or gx5, that selection is 
performed according to the selection rule defined beforehand. 

[0232] The fundamental view at the time of setting up these selection rule is as follows. 

(1) The vehicle speed and the distance-between-two-cars control switch 146 are operated by the 
operator, by that cause, when an operator permits activation of the vehicle speed and distance-between- 
two-cars control, it does not ask whether it is at the drive actuation time, or it is at the brakes operation 
time in this case, but selection of target order acceleration is performed so that priority may be given to 
an operator's operation. 

(2) The recommendation vehicle speed guidance switch 150 is operated by the operator, and thereby, 
when an operator permits activation of recommendation vehicle speed guidance control, the criteria of 
selection differ in the time of drive actuation and brakes operation in this case. 

[0233] a. If the drive actuation Tokizane vehicle speed is below the recommendation vehicle speed, 
selection of target order acceleration will be performed so that priority may be given to an operator's 
operation, but when higher than the recommendation vehicle speed, selection of target order acceleration 
is performed so that the recommendation vehicle speed may be realized. 
[0234] b. It does not ask whether the brakes operation Tokizane vehicle speed is below the 
recommendation vehicle speed, but selection of target order acceleration is performed so that priority 
may be given to an operator's operation. 

(3) When it judges with it being required for the automatic urgent brake system 274 to stop a car 
immediately, even if it is at the drive actuation time, selection of target order acceleration is performed 
in this case so that the emergency shut down of a car may be realized. Moreover, at the time of brakes 
operation, the one where an absolute value is larger is chosen as target order acceleration gx6 among the 
deceleration reflecting an operator's brakes operation, and the target order acceleration gx5 (in this case, 
deceleration in a narrow sense is meant) which the automatic urgent brake system 274 calculated. 
[0235] In the above, although selection rule were explained notionally, it explains concretely hereafter. 
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(1) When the vehicle speed and the distance-between-two-cars control switch 146 are operated, and the 
recommendation vehicle speed guidance switch 150 is also operated, and a. brakes operation force is 
larger than 0, it is gx6=min (gxl, gx2, gx3, gx4, gxS). 

b. When the brakes operation force is 0 and an accelerator actuation stroke is larger than 0, it is gx6=min 

(max (gxl, gx2, gx4), gx3, gx5). 

c. When a brakes operation force and accelerator actuation stroke is also 0, it is gx6=min (gx2, gx3, gx4, 
gx5). 

(2) The vehicle speed and the distance-between-two-cars control switch 146 are [ although operated, ] 
gx6=min (gxl, gx2, gx4, gx5), when the recommendation vehicle speed guidance switch 150 is not 
operated, and a. brakes operation force is larger than 0. 

b. When the brakes operation force is 0 and an accelerator actuation stroke is larger than 0, it is gx6=min 
(max (gxl, gx2, gx4), gx5). 

c. When a brakes operation force and accelerator actuation stroke is also 0, it is gx6=min (gx2, gx4, 
gx5). 

However, the minimum value max ( , ) of two or more numeric values in a min( , ):parenthesis: The 
maximum (3) vehicle speed and the distance-between-two-cars control switch 146 of two or more 
numeric v^ues which can be set in a parenthesis are [ although not operated, ] gx6=min (gxl, gx3, gx5), 
when the recommendation vehicle speed guidance switch 150 is operated, and a, brakes operation force 
is larger than 0. 

b. When the brakes operation force is 0 and an accelerator actuation stroke is larger than 0, it is gx6=min 
(gxl,gx3, gx5). 

c. When a brakes operation force and accelerator actuation stroke is also 0, it is gx6=min (gx3, gx5). 
(4) When neither the vehicle speed and the distance-between-two-cars control switch 146 nor the 
recommendation vehicle speed guidance switch 150 is operated, it is gx6=min (gxl, gx5). 

Two target rudder angles delta 1 and delta2 calculated as mentioned above are supplied to the selection 
section 226, as shown in drawi ng 8 . Although this selection section 226 chooses a suitable thing as a 
target rudder angle delta 3 as mentioned above between these two target rudder angles deltal and delta2, 
that selection is performed according to the selection rule defined beforehand. 
[0236] The contents of these selection rule are as follows. 

(1) The rain keeping 148 is operated by the operator, and when there is no declaration of intention that 
an operator wants to steer himself, the target rudder angle delta 2 calculated by the rain keeping system 
286 is chosen as a target rudder angle delta 3 in this case. 

(2) Although the rain keeping 148 is not operated by the operator or it is operated, when there is 
declaration of intention that an operator wants to steer himself, the target rudder angle delta 1 which 
reflected steering by the operator directly is chosen as a target rudder angle delta 3 in this case. 
[0237] In addition, if it adds, in this selection section 226, the existence of declaration of intention that 
an operator wants to steer himself will be judged based on the information from said revolution judging 
section 254. 

[0238] As mentioned above, although the fimction of the high order command section 210 was 
explained, the contents of the module for the high order contimand sections in drawi ng 3 are notionally 
expressed with the flow chart to draw ing 15 . 

[0239] Besides, it sets to the module for the conunand sections, and is step SI (it only expresses with 
"SI" hereafter.) first. It sets to suppose that it is the same about other steps, and acquisition equipment 
120 thru/or the signal from 124 are processed. This SI constitutes the three signal-processing sections 
240 thru/or 244. 

[0240] Next, in S2, the above-mentioned target order acceleration gxl calculates. These S2 constitutes 
gxl operation part 260. Then, in S3, the above-mentioned target order acceleration gx2 calculates. These 
S3 constitutes gx2 operation part 262. Then, in S4, the above-mentioned target order acceleration gx3 
thru/or gx5 calculate. This S4 constitutes the operation auxiliary control section 264. 
[0241] Then, in S5, it is chosen [ whenever / target order acceleration-and-deceleration / of these five ] 
as gx6 whenever [ target order acceleration-and-deceleration / of the above-mentioned / one / of gxl 
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thru/or the gx(es)5 ]. These S5 constitutes the selection section 224. 

[0242] Then, in S6, the above-mentioned target rudder angle delta 1 calculates. These S6 constitutes 
delta 1 operation part 280. Then, in S7, the above-mentioned target rudder angle delta 2 calculates. These 
S7 constitutes the operation auxiliary control section 282. 

[0243] Then, in S8, it is chosen as a target rudder angle delta 3 of the above-mentioned [ one ] of these 

two target rudder angles deltal and delta2. These S8 constitutes the selection section 226. 

[0244] Above, one activation of this module for the high order command sections is completed. 

[0245] The software configuration of the low order command section 212 shown in drawing 4 is 

classified paying attention to a function, and is shown to drawin g 16 by the block diagram. 

[0246] The low order command section 212 is constituted so that tiie following part may be included. 

(1) the car quantity of state presvimption section 300 ~ this is a part which presumes the quantity of state 
of a car according to a known principle based on the signal fi-om operation information acquisition 
equipment 120, car information acquisition equipment 122, and environmental-information acquisition 
equipment 124. 

[0247] In this car quantity of state presumption section 300, car quantity of states, such as the road 
surface mu of the road the vehicle speed V and a car are ruiming, car-body slip-angle beta, fi-ont- wheel 
slip-angle alphaf, and rear wheel slip-angle alphar, are presumed whenever [ wheel speed / of each 
wheel 10 ] based on the lateral acceleration of a car body, a yaw rate, etc. The high order command 
section 210 can refer a required thing at any time among the presumed car quantity of states. 
[0248] In this car quantity of state presumption section 300, although whenever [ wheel speed ] is max 
among four wheels 10 as the vehicle speed V is known well, whenever [ wheel speed ] is presumed 
based on the fact that possibility of being in agreement with the true vehicle speed is high, for example. 
[0249] Moreover, in this car quantity of state presumption equipment 300, it is presumed based on tiie 
after [ real forward ] acceleration and real lateral acceleration of a car when the yaw rate whose road 
surface mu is the deflection fi'om the target yaw rate of a real yaw rate exceeds tiie set point for example. 

[0250] Generally, when the cornering property of a tire shifts to a nonlinear field fi"om a lineeirity field, it 
sets, and it is thought that coefficient of fiiction between a tire and a road surface reached peak value, it 
is possible and the peak value is reflecting the road surface mu. 

[025 1] On the other hand, if a target yaw rate is calculated on the basis of a two linearity model, that the 
above-mentioned yaw rate deflection exceeds the set point means after all that the cornering property of 
a tire shifts to a nonlinear field fi'om a linearity field. 

[0252] Based on such knowledge, a road surface mu is presimied in this operation gestalt based on the 
after [ real forward ] acceleration and real lateral acceleration of a car when the above-mentioned yaw 
rate deflection exceeds the set point. 

[0253] Specifically, a road surface mu is calculated as a square root of the sum of the square of the after 
[ real forward ] acceleration of a car when the above-mentioned yaw rate deflection exceeds the set 
point, and the sqxiare of real lateral acceleration. 

[0254] Moreover, in this car quantity of state presimiption section 300, car-body slip-angle beta is 
presxmied based on lateral acceleration, the vehicle speed, a yaw rate, etc. by using the car model 
showing flat-surface movement including sideslipping movement and yaw movement of a car, for 
example as indicated by the patent No. 2962025 official report. This car model is an example of the car 
model which describes the dynamic behavior of a car. 

(2) the target car quantity of state operation part 302 — this is a part which calculates the target yaw rate 
yrd of a car, and target car-body slip-angle betad as a target car quantity of state based on operation 
information, the real quantity of state of a car, etc., respectively. 

[0255] Therefore, the target car quantity of state operation part 302 is equipped with the target yaw rate 
operation part 310 and the target car-body slip-angle operation part 3 12 as shown in d rawing 17 . 
[0256] In the target yaw rate operation part 310, the target yaw rate yrd calculates using a degree type 
based on the presumed vehicle speed V and the target rudder angle delta 3. 
3/(l+Kh-V2) (-L) of yrd=V-delta 
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On the other hand, in the target car-body slip-angle operation part 312, target car-body slip-angle betad 
calculates using a degree type based on the presumed vehicle speed V and the target rudder angle delta 
3. 

betad= (1- (m-Lf.V2) (/(2 and L-Lr-Kr))) and 3/(l+Kh-V2) (-L) of Lr-delta 
However, m: Car weight (known) 

Lf: Distance to front-wheel axle empty vehicle both the centers-of-gravity point (known) 
Lr: Distance to rear wheel axle empty vehicle both the centers-of-gravity point (known) 
Kr: Cornering stiflBiess of a rear wheel (known) 

(3) the controUed-variable operation part 304 — this is a part which calculates the controlled variable 
which should control a required thing two or more actuators 70 thru/or among 82 in order to realize the 
target car quantity of state calculated by the target car quantity of state operation part 302 so that the 
stability of the behavior of a car may not fall. 

[0257] This controUed-variable operation part 304 calculates the target yaw moment Md about a car 
body, the final target order acceleration gxd, and the target lateral acceleration gyd as a controlled 
variable based on a real quantity of state, a target quantity of state, etc. of a car, respectively. 
[0258] Therefore, the controUed-variable operation part 304 is equipped with the target yaw moment 
operation part 320, the target order acceleration operation part 324, and the target lateral acceleration 
operation part 326 as shown in drawi ng 18 . 

[0259] - the target yaw moment operation part 320 — in this target yaw moment operation part 320, the 
target yaw moment Md (it is not an absolute value but a relative vaJue) additionally generated by the car 
body calculates using a degree type based on real car-body sUp-angle beta and target car-body sUp-angle 
betad, the real yaw rate yr, and tiie target yaw rate yrd. 
Md=aand(beta-betad) +b- (yr-yrd) 

However, a : They are a fixed value or the vehicle speed V, and the adjustable value that changes 
according to a road surface mu. In this target order acceleration operation part 324 the adjustable value 
from which a sign changes according to a forward brfixed value or the vehicle speed V, and a road 
surface mu — it is — a sign — negative and the target order acceleration operation part 324 ~ When the 
behavior of a car has the unstable target order acceleration gx6 supplied from the high order command 
section 210, the acceleration inclination of a car decreases (whether acceleration decreases). It changes 
from acceleration to moderation, or deceleration increases, and is amended, and the final target order 
acceleration gxd calculates by the amendment. 

[0260] In this target order acceleration operation part 324, the amount gPlus of amendments for 
amending the target order acceleration gx6 is determined. Let the amount gPlus of amendments be the 
value which amends it by being added to the target order acceleration gx6 in this operation gestalt. It 
takes a forward value to increase the target order acceleration gx6 so that it may take a negative value 
and may accelerate a car conversely, when the target order acceleration gx6 wants to decrease so that the 
amount gPlus of amendments may decelerate a car. 

[0261] In this operation gestalt, concretely, as shown in drawin g 19 , according to the absolute value of 
yaw rate deflection deltayr which is the deflection from the target yaw rate yrd of the real yaw rate yr, 
the estimate gPlusO of the amount gPlus of amendments is determined. This estimate gPlusO can give a 
defmition as a negative value which an absolute value increases as the absolute value of for example, 
yaw rate deflection deltayr (degree/second) increases. 

[0262] In this target order acceleration operation part 324, the gain VGain by which it multipUes in order 
to amend the estimate gPlusO determined by making it such is determined. This gain VGeiin can give a 
definition as a value which increases to 1 which is maximum as for example, the vehicle speed V 
increases. 

[0263] In this target order acceleration operation part 324, when the gain VGain determined as the 
estimate gPlusO determined as mentioned above as mentioned above multiplies, the final amount gPlus 
of amendments calculates. 

[0264] In this target order acceleration operation part 324, although the final target order acceleration 
gxd calculates by adding that calculated amount gPlus of amendments to the target order acceleration 
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gx6, as shown in drawing_20 , it restricts at the time of car acceleration, and decreases by the adjustable 
percentage reduction gk (%) in this operation gestalt. Furthermore, in this operation gestalt, it is 
restricted so that acceleration before and after the target order acceleration gxd is equivalent to a road 
surface mu, as shown in this drawing may not be exceeded. This limit is equivalent to the traction 
control which controls that the spin inclination of a driving wheel increases at the time of a car drive. 
[0265] The above-mentioned percentage reduction gk is calculated in this operation gestalt based on the 
target yaw moment Md and yaw rate deflection deltayr. Specifically, let yaw rate deflection deltayr be 
the percentage reduction gk with the final larger one among the provisional percentage reduction gk 
detemiined firom a viewpoint of the target yaw moment Md without taking into consideration, and the 
provisional percentage reduction gk determined fi-om a viewpoint of yaw rate deflection deltayr without 
taking the target yaw moment Md into consideration. 

[0266] By the way, the target order acceleration gx6 is decreased, the target order acceleration gxd is 
obtained, and when necessary [ to retum the target order acceleration gxd to the target order acceleration 
gx6 ] after decelerating a car so that it may be realized, in having retumed the target order acceleration 
gxd immediately, a steep change may arise in the behavior of a car. 

[0267] Then, in this operation gestalt, the retum inclination of the target order acceleration gxd is 
restricted. That is, when percentage reduction gk tends to be updated by zero after it is set as the value 
which is not 0, as gently updated in 0 over a certain time amoxmt (for example, 1 second), it is changed. 
[0268] As this operation gestalt is shown in drawing 21 , percentage reduction gk is determined that it 
will increase according to the target yaw moment Md, then, specifically, the gain Gain corresponding to 
a road surface mu and the vehicle speed V is determined. The percentage reduction gk by which a 
decision of the determined gain Gain was made [ above-mentioned ] is multiplied, and, thereby, the 
provisional percentage reduction gk corresponding to the target yaw moment Md calculates. 
[0269] Furthermore, in this operation gestalt, as shown in dr awing 21 , percentage reduction gk is 
determined that it will increase according to yaw rate deflection deltayr, and, thereby, the provisional 
percentage reduction gk corresponding to yaw rate deflection deltayr calculates. 
[0270] Then, in this operation gestalt, as shown in drawing 21 , the larger one is chosen between two 
provisional percentage reduction gk calculated above. Then, to the percentage reduction gk, the above- 
mentioned retum inclination limit will be performed and the final percentage reduction gk will calculate 
by that cause. 

[0271] - the target lateral acceleration operation part 326 — this target lateral acceleration operation part 
326 calculates the target lateral acceleration gyd based on the target yaw rate yrd and the vehicle speed 
V. 

[0272] This target lateral acceleration operation part 326 calculates the target lateral acceleration gyd for 
example, using a degree type. 

[0273] Although the fimction of the low order command section 212 was explained more than grd=5Td- 
V, the contents of the module for the low order command sections in drawing 3 are notionally expressed 
vsdth the flow chart to drawin g 22 . 

[0274] In this module for the low order command sections, the above-mentioned car quantity of state is 
first presumed in S3 1 . These S3 1 constitutes the car quantity of state presimiption section 300. 
[0275] Next, in S32, the above-mentioned target yaw rate yrd calculates. These S32 constitutes the 
target yaw rate operation part 310. Then, in S33, the above-mentioned target car-body slip-angle betad 
calculates. These S33 constitutes the target car-body slip-angle operation part 312. 
[0276] Then, in S34, the above-mentioned target yaw moment Md calculates. These S34 constitutes the 
target yaw moment operation part 320. Then, in S35, the above-mentioned target order acceleration gxd 
calculates. These S35 constitutes the target order acceleration operation part 324. Then, in S36, the 
above-mentioned target lateral acceleration gyd calculates. These S36 constitutes the target lateral 
acceleration operation part 326. 

[0277] Above, one activation of this module for the low order command sections is completed. 
[0278] The software configuration of the activation section 214 shown in dra wing 4 is hierarchized by 
drawing_23 paying attention to a fimction, and is shown to it by the block diagram. 
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[0279] The activation section 214 is constituted so that the following part may be included. 

A. The distribution section 340 is a part which distributes the controlled variable which should control 
all the actuators 70 thru/or 82 integrative about all the actuators 70 thru/or 82, in order to realize the 
target car quantity of states Md, gxd, and gyd which were prepared, concerning two or more actuators 70 
thru/or 82 of the whole besides [ hi^ order distribution section 340 ], and were supplied from the low 
order command section 212. 

[0280] All the actuators 70 thru/or the controlled variable (henceforth a "whole controlled variable") by 
82 are distributed [ in / besides / the distribution section 340 ] to three. These three are as follows. 

(1) the amount of order force related distributions — this is an amoimt distributed to the combination of 
tiie power train and brake 56 containing the element 14 which controls each wheel 10 order force for a 
whole controlled variable, i.e., an engine, and transmission 24. 

(2) the amount of vertical force related distributions — this is the element which controls the vertical 
force of each wheel 10 for a whole controlled variable, i.e., the amount which distributes to a suspension 
62. 

(3) the amount of lateral-force related distributions — this is an amount distributed to the element which 
controls the lateral force of each wheel 10 for a whole controlled variable, i.e., the steering system 
containing the front steering system 50 and the rear steering system 52. 

B. the low order distribution section 342 — this low order distribution section 342 is a part which 
distributes the controlled variable which was prepared about two or more actuators 70 thru/or the part of 
82, and was supplied from the high order distribution section 340 to some of those actuators. 

[0281] This low order distribution section 342 is formed in relation to the combination of a power train 
and a brake 56 in this operation gestalt. This low order distribution section 342 determines the amoimt 
of power-train related distributions which distributes the amount of force related distributions before and 
after supplying from the high order distribution section 340 to a power train, and the amount of brake 
related distributions distributed to a brake 56. 

C. a control section 344 ~ this control section 344 is a part which controls two or more actuators 70 
thru/or 82 so that the controlled variable supplied from the high order distribution section 340 or the low 
order distribution section 342 is realized. 

[0282] The high order distribution section 340, the low order distribution section 342, and the control 
section 344 which were explained above realize the ftinction of the proper given to each by making a 
computer 90 perform bottom two or more mutually-independent modules on a software configuration, 
respectively. Therefore, as shown in drawing 3 , the module for the high order distribution sections, the 
module for the low order distribution sections, and the module for control sections carry out mutually- 
independent, and are memorized by ROM94. 

[0283] In the above, although the software configuration of the high order distribution section 340, the 
low order distribution section 342, and a control section 344 was expleiined roughly, it explains 
concretely hereafter. 

(1) As besides [ high order distribution section 340 ] shown in ckawing^ 2j4 , the distribution section 340 
is constituted so that the target tire order force operation part 370, the target steering controlled- variable 
operation part 372, and the target suspension controlled- variable operation part 374 may be included. 
[0284] In the target tire order force operation part 370, the target individual order force fx calculates as 
target tire order force (the amount of said order force related distributions). 
[0285] The contents of activation of the target tire order force operation part 370 are notionally 
expressed with the flow chart to dr awing 25 . 

[0286] First, in S51, the whole target order force Fx which should be realized in the four whole wheel 10 
calculates. This operation is performed for example, using a degree type. 
[0287] Fx=gxd-m, however "m" express car mass. 

[0288] Next, in S52, in order to distribute the calculated whole target order force Fx to each wheel 10, 
the provisional target individual order force which should be realized every wheel 10 calculates. 
[0289] This operation can be carried out so that the whole target order force Fx may be distributed to 
each wheel 10 in proportion to the magnitude of the basis of the premise of making into homogeneity 
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the rate to which each wheel 10 pays the whole target order force Fx among these four wheels 10, and 
the friction circle of each wheel 10. 

[0290] If the magnitude of each friction circle of a forward left ring, a forward right ring, a left rear ring, 
and a right rear ring expresses each vertical force of a forward left ring, a forward right ring, a left rear 
ring, and a right rear ring with Ml, fefr, fzrl, and fzrr, it can be expressed with mufl-fefl, mufr-fzfr, 
murl-fzrl, and murr-fzxr. 

[0291] In this case, the each provisional target individual order force fxflO, ficfiO, ficrlO, and fxrrO of a 
forward left ring, a forward right ring, a left rear ring, and a right rear ring is searched for by the degree 
type. 
[0292] 

fxflO=Fx-(mufl-fzfl)/(m-B) 
ficfrO=Fx-(mufr-fzfr)/(m-B) 
6a-10=Fx-(murl-fzrl)/(m-B) 
fxrrO=Fx-(murr-fzrr)/(m-B) 

However, mass g of mxar: The vertical force fzfl, fzfr, and fzrl and fzrr of a term required to calculate 
the provisional target individual order force fxflO, ficfrO, fxrlO, and fxrrO in which it explained more than 
gravitational acceleration Brmicro fl-fzfl+mu fr-fzfr+mu rl-ferl-Hmu rr-fizir, i.e., a forward left ring, a 
forward right ring, a left rear ring, and a right rear ring can be calculated for example, using a degree 
type. 

[0293] fefl=fzfD+m- (-gx-H/L/2-gy-H.froll/r) 
fzfr=fzfO+m- (-gx-H/L/2+gy-H-froll/T) 
fzrl=fzrO+m- (gx-H/L/2-gy-H-(l-froll)/T) 
fzrr=fzrO+m- (gx.H/L/2+gy-H-(l-froll)/T) 

However, mxar mass H (laiown): Center-of-gravity quantity (known) 
L: The wheel base of a car (==Lf+Lr) 

fit>ll: The front roll stiflbess criterion which takes the value not more than more than 01 (acquired from 
the below-mentioned target suspension controUed-variable operation part 374) 
T: The tread of a car (known) 

fzfO: Static allocation for each front wheel of vehicle load (=m-Lr/L/2) 
fzrO: Static allocation to each rear wheel of vehicle load (=m-L£T^/2) 

Lf: Distance Lr to front- wheel axle empty vehicle both the centers-of-gravity point : to distance **** to 

rear wheel axle empty vehicle both the centers-of-gravity point The lateral force fyfl, fyfr, and fyrl and 

fyrr of a forward left ring, a forward right ring, a left rear ring, and a right rear ring For example, it is 

possible to calculate using a degree type based on lateral acceleration gy, the yaw angular acceleration 

dyr (for it to be acquirable by differentiating a yaw rate about time amount), the vertical force fzfl, fzfr, 

and ferl of each wheel 10, ferr, etc. 

[0294] fyfl=(m-gy-LrhI-dyr) andfzfl/(L- (fzfl+fzfr)) 

fyfr=(m-gy-Lr+I-dyr) andfzfr/(L- (fzfl+fzfr)) 

fyrl=(m-gy-Lf-I-dyr) andfzrl/(L. (fzrl+fzrr)) 

fyrr=(m-gy-Lf-I-dyr) andfzrr/(L- (fzrl+fzrr)) 

However, "I" expresses the yaw moment of inertia (known) of a car. 

[0295] Then, in S53 of drawing 25 , when the provisional target individual order force ficO calculated as 
mentioned above is realized in a car, the yaw moment it is expected to be to be additionally generated on 
the car calculates as yaw moment variation. 

[0296] Although the technique of calculating the yaw moment variation is explained hereafter, it 
explains taking the case of the case where the provisional target individual order force fxO which should 
be realized in a car is damping force, and since it is the same about the case where it is driving force, 
explanation is omitted. 

[0297] The yaw moment variation Mfl, Mfr, Mrl, and Mrr accompanying having given damping force to 
the forward left ring, the forward right ring, the left rear ring, and the right rear ring is divided into the 
condition that resultant force with the damping force of each wheel 10 and lateral force does not reach 
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the friction circle from which a radixis changes according to the vertical force of that, and the condition 
of having reached, and is calculated. 

[0298] The operation technique is typically explained taking the case of the condition that said resultant 
force reached the friction circle. 

[0299] The yaw moment variation Mfl, Mfr, Mrl, and Mrr made into the damping force of each wheel 
10 is equal to the sum of the yaw moment variation Mxfl, Mxfr, and Mxrl by the direct moment by the 
damping force, Mxrr, the yaw moment variation Myfl, Myfr, and Myrl accompanying lateral-force 
reduction of each wheel 10 and Myrr, and the yaw moment variation Mzfl, Mzfr, and Mzrl 
accompanying lateral-force change of each wheel 10 in accordance with change of a friction circle 
radius and Mzrr, 

[0300] The yaw moment variation Mzfl, Mzfr, and Mzrl and Mzrr are the values in which the radius of 
the friction circle of each wheel 10 changed to it, and the lateral force of each wheel 10 also reflected the 
phenomenon in which changed and yaw moment variation changed with the change, by the change 
when load migration took place in the car here. 

[0301] Specifically, the yaw moment variation Mxfl, Mxfr, and Mxrl and Mxrr are calculated for 
example, by the degree type. 

[0302] The direct yaw moment by damping force calculates the yaw moment variation Myfl, Myfr, and 

Myrl by Mxfl=T-£xfl / lateral force decreasmg 2 Mxfr with 2Mxrr=-T-fiaT [ =-T-fxfr/2 Mxrl=T-ficrl/]/2 

and damping force, and Myrr for example, by the degree type. 

[0303] Myfl=-Lf- (micro-Afl - root (mu2 and Afl2-fxfl2)) 

Myfi=-Lf- (micro- Afr - root (mu2 and Afr2-ficfr2)) 

Myrl=Lr- (micro-Arl - root (mu2 and Arl2-fxrl2)) 

Myrr=Lr- (micro- Arr - root (mu2 and Arr2-fiaT2)) 

However, Afl:fzfl+H.fxfl/(2andL) 

Afr:fzfi-hH-fxfr/(2andL) 

Arl:fzrl+H-fxrl/(2andL) 

Arr:fzrr+H-fxrr/(2andL) 

Moreover, order load migration takes place with damping force, and the yaw moment variation Mzfl, 
Mzfr, and Mzrl by the radius of a friction circle changing and Mzrr are calculated for example, by the 
degree type. 
[0304] 

Mzfl=Lf-mu-H-fxfl/(2andL) 
Mzfr-Lf-mu-H-fxfr/(2andL) 
Mzrl=Lr-mu-H-fxrl/(2andL) 
Mzrr=Lr-mu-H-£xrr/(2andL) 

And the yaw moment variation Mfl, Mfr, Mrl, and Mrr as total value is expressed with a degree type. 
[0305] In Mfl=Mxfl+Myfl+MzflMfr=Mxfr+Myfr+MzfrMrl=Mxrl+Myrl+MzrlM^ 
then S54 of drawing 25 , the policy objective individual order force fx calculates every wheel 10 based 
on the calculated yaw moment variation and size relation with said target yaw moment Md by amending 
the provisional target individual order force ficO if needed. 

[0306] In this operation gestalt, when the absolute value of the target yaw moment Md does not exceed 
the set point (for example, 300Nm) The target yaw moment Md fundamentally Angle-of-rotation control 
of each wheel 10 When it realizes by (for example, vehicle rotation rudder parameters, such as a toe 
angle and a camber angle, are controlled) and is over the set point A part not to exceed is angle-of- 
rotation-controUed [ of each wheel 10 ], and a part to have exceeded is realized by each wheel 10 order 
force control (the damping force by the brake 56, the damping force by engine brake, and the driving 
force by the power train are controlled), respectively. 

[0307] Therefore, in S54, amendment of the provisional target individual order force ficO will be 
correctly performed based on the size relation between said calculated yaw moment variation and the 
part which should be realized by each wheel 10 order force control among said target yaw moments Md. 
However, the part of explanation which should be generated by the laterality of each wheel 10 order 
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force among the target yaw moments Md is only called target yaw moment Md for convenience within 
limits considered not to produce a doubt. However, the target yaw moment Md is defined as the sense 
which promotes revolution of a car serving as forward. 

[0308] In S54, when the calculated yaw moment variation is specifically in agreement with the target 
yaw moment Md, the provisional target individual order force fxO of each wheel 10 is made into the 
policy objective individual order force fx as it is. 

[0309] On the other hand, when the calculated yaw moment variation is insufficient at the target yaw 
moment Md, while carrying out the increment in deltafic of the damping force about the revolution inner 
ring of spiral wound gasket of the right-and-left rear wheels, the target yaw moment Md tends to be 
attained by carrying out deltafic reduction of the damping force about the revolution outer ring of spiral 
wound gasket of the right-and-lefl front wheels. And deltafx for it calculates. 

[0310] In this case, the policy objective individual order force fic calculates by making the provisional 
target individual order force fxO (driving force being expressed with forward and damping force being 
expressed with negative) cany out deltafx reduction about the revolution inner ring of spiral wound 
gasket of the right-and-lefl rear wheels, and making it carry out the increment in deltafx about the 
revolution outer ring of spiral wound gasket of the right-and-lefl front wheels. About wheels other than 
these, the provisional target individual order force fxO is made into the policy objective individual order 
force fx as it is. 

[03 1 1] Moreover, when the calculated yaw moment variation exceeds the target yaw moment Md, while 
carrying out the increment in deltafrc of the damping force about the revolution outer ring of spiral 
wound gasket of the right-and-lefl front wheels, the target yaw moment Md tends to be attained by 
carrying out deltafic reduction of the damping force about tiie revolution inner ring of spiral wound 
gasket of the right-and-lefl rear wheels. And deltafx for it calculates. 

[03 12] In this case, the policy objective individual order force 6c calculates by making the provisional 
target individual order force fxO carry out deltafx reduction about the revolution outer ring of spiral 
wovmd gasket of the right-and-left front wheels, and making it carry out the increment in deltafx about 
the revolution inner ring of spiral woxmd gasket of the right-and-left rear wheels. About wheels other 
than these, the provisional target individual order force fxO is made into the policy objective individual 
order force fx as it is. 

[03 13] It becomes possible to attain the target yaw moment Md, maintaining the total value of the target 
individual order force, i.e., the whole target order force, according to this operation gestalt so that clearly 
from the above explanation. 

[03 14] In the target steering controUed-variable operation part 372 shown in drawin g 24 , target front- 
wheel slip-angle alphafd and target rear wheel slip-angle alphard calculate as a target steering controlled 
variable (said amount of lateral-force related distributions). 

[0315] Target front-wheel slip-angle alphafd and target rear wheel slip-angle alphard also means the 
relative value which means the variation from the current slip angle of a front wheel or a rear wheel 
here. 

[0316] In this target steering controUed-variable operation part 372, target front- wheel slip-angle alphafd 
and target rear wheel slip-angle alphard calculate based on the difference of the real yaw rate yr and the 
target yaw rate yrd so that the yaw moment generated by that steering control on a car may not exceed 
said set point of the target yaw moment Md. 

[03 17] In this operation gestalt, target front-wheel slip-angle alphafd calculates using a degree type. 
[0318] alphafd-kf- (yr-yrd) 
However, "kf ' is a forward constant. 

[03 19] Moreover, in this operation gestalt, target rear vsdieel slip-angle alphard calculates using a degree 
type. 

[0320] alphard=kr- (yr-yrd) 
However, "kr" is a negative constant 

[0321] In the target suspension controUed-variable operation part 374 shown in drawingJ24 , a target 
spring constant, a target absorber damping coefficient, and target roll rigidity calculate about each of 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi__ejje 6/14/2006 



JP,2003-191774,A [DETAILED DESCRIPTION] 



Page 32 of 38 



each front wheel and each rear wheel as a target suspension controlled variable (said amount of vertical 
force related distributions). 

[0322] The target spring constant of each front wheel is calculated for example, using a degree type. 
[0323] KfbO+Kfbl, root(gxd2+gyd2)-Kfb2 and DF however KfbO and Kfbl, the Kfb2:constant DF: 
Drift parameter (parameter which has a negative value in being a forward value and spin when the class 
of the abnormality is drift out while an absolute value increases so that strength with unusual yaw 
movement of a car is strong) 

This drift State parameter DF can be calculated as a product of the deflection from the target yaw rate 
yrd of the real yaw rate yr, and the sign of the real yaw rate yr. 

[0324] The target absorber damping coefficient of each front wheel is calculated for example, using a 
degree type. 

[0325] KfcO+Kfcl, root(gxd2+gyd2)-Kfc2 and DF, however KfcO, Kfcl, Kfc2: Calculate the target roU 

stifi&iess criterion froU of constant each front wheel for example, using a degree type. 

[0326] KfrO+Kfrl, root(gxd2+gyd2)-Kfr2 and DF, however KfrO, Kfrl, Kfr2: As mentioned above, the 

target roll stiffness criterion froU by which constant operation was carried out is supplied to the target 

tire order force operation part 370, and is used for calculating the vertical force fz of each wheel 10. 

[0327] The target spring constant of each rear wheel is calculated for example, using a degree type. 

[0328] KrbO+Krbl, root(gxd2H-gyd2)-Krb2 and DF, however KrbO, Krbl, Krb2: Calculate the target 

absorber damping coefficient of constant each rear wheel for example, using a degree type. 

[0329] KrcO+Krcl, root(gxd2+gyd2)-ICrc2 and DF, however KrcO, Krcl, Krc2: Calculate the target roll 

stifBiess criterion rroU of constant each rear wheel for example, using a degree type. 

[0330] KrrO+Krrl, root(gxd2+gyd2)-Krr2 and DF, however KrrO, Krrl, Krr2: Although the fimction of 

the high order distribution section 340 was explained more than the constant, tiie contents of the module 

for the high order distribution sections in drawing 3 are notionally expressed with the flow chart to 

draw ing 26 . 

[033 1] In S71, the above-mentioned target tire order force calculates [ in / besides / the module for the 
distribution sections ] first. These S71 constitutes the target tire order force operation part 370. 
[0332] Next, in S72, the above-mentioned target steering controlled variable calculates. These S72 
constitutes the target steering controUed-variable operation part 372, Then, in S73, the above-mentioned 
target suspension controlled variable calculates. These S73 constitutes the target suspension controUed- 
variable operation part 374. 

[0333] Above, one activation of this module for the high order distribution sections is completed. 
(2) the low order distribution section 342 — this low order distribution section 342 is a part which 
distributes the controlled variable corresponding to it to an engine 14, transmission 24, and a brake 56, 
as the policy objective individual order force fx of each wheel 1 0 determined in the high order 
distribution section 340 is realized. 

[0334] This low order distribution section 342 is equipped with the target transmission output-torque 
operation part 380, the target braking torque operation part 382, and the road surface mu presimiption 
section 384 as shown in d rawing 24 . 

[0335] a. Let the rolling ring and the right-and-left rear wheel be driving wheels for the right-and-left 
front wheel in the 380 target transmission output-torque operation part operation gestalt. Therefore, 
when the last individual order force (only henceforth the "target order force") fx is car acceleration 
force, the target transmission output torque which it should be ordered to the low-ranking power-train 
control section 400 only about a right-and-left rear wheel is determined. 

[0336] And a target transmission output torque is determined in consideration of that the output torque 

of transmission 24 is equally distributed to a right-and-left rear wheel by the differential 28, and a 

limitation being located in the controllable range in the output torque of transmission 24. 

[0337] Specifically, the provisional target transmission output torque ttdO which does not take into 

consideration the controllable range of an output torque calculates by the degree type first. 

[0338] 

ttdO=max (fieri, fxrr) and 2.r/gamma, however max (it fia:l(s)) the inside of the target order force fieri of a 



http://www4-ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/1 4/2006 



JP,2003-191774,A [DETAILED DESCRIPTION] 



Page 33 of 38 



ficrr:left rear ring, and the target order force ficrr of a right rear ring — tire radius gamma: of direction 
rreach large wheel 10 — the gear ratio of a differential 28 ~ next The final target transmission output 
torque ttd in consideration of the controllable range of an output torque In exceeding the upper limit 
LMTup of the controllable range and being less than the upper limit and a lower limit LMTlo, when it is 
within the lower limit and controllable limits, being in agreement with the provisional target 
transmission output torque ttdO is determined. 

[0339] In addition, if it adds, the upper limit LMTup and lower limit LMTlo of the controllable range of 
an output torque will be supplied from the below-mentioned power-train control section 400 (refer to 

drawing 24 ). 

[0340] b. the target braking torque operation part 382 ~ in this target braking torque operation part 382, 
about a right-and-left front wheel, when the target order force fxfl and fxfr is car moderation force, it is 
ordered as it is to the low-ranking brake control section 402 (refer to dr awing 24 ) in that target order 
force. 

[0341] Specifically, each target braking torque btfl and btfr of a forward left ring and a forward right 
ring calculates by the degree type. 

[0342] tbfl=fxfl-rtbfr=fxfr-r, however r: About the tire radius, on the other hand right-and-left rear wheel 
of each wheel 10, the target braking torque which it should be ordered to the low-ranking brake control 
section 402 is determined in consideration of the output torque tt of transmission 24 coexisting. 
[0343] Specifically, each target braking torque btrl and btrr of a left rear ring and a right rear ring 
calculates by the degree type. 
[0344] 

Tbrl=fxfl-ri-tte/gamma / 2 tbrr=fxrr-r+tte/gamma / 2, however "tte" express the estimate of the output 
torque of transmission 24. 

[0345] In addition, if it adds, the presumed output torque tte will also be supplied from the power-train 
control section 400. 

[0346] c. the road surface mu presumption section 384 — this road siuface mu presiraiption section 384 
is a part which presumes a road surface mu with high degree of accuracy based on the information 
supplied from the power-train control section 400 located in low order, and the below-mentioned brake 
control section 402 (refer to drawing 24 ) from the low order distribution section 382. 
[0347] In this road siirface mu presumption section 384, the existence of a slip of each wheel 10 is first 
judged serially based on the absolute value of the wheel slip velocity which is the difference of 
whenever [ vehicle speed V and wheel speed / of each wheel 10 ]. At the time of this judgment, although 
wheel slip velocity was under the set point (for example, 3 km/h) every wheel 10 at the time of the last 
judgment, if it is judged whether it is beyond the set point and it is so, specifically, it will be judged with 
it being this time at the initiation time of a wheel slip. 

[0348] When judged with it being this time at the initiation time of a wheel slip, a road surface mu is 
presumed each [ which was fiirther judged as the slip having begun ] wheel 10 of every by carrying out 
division process of the presumed wheel force by the lower force putatively. The presumed wheel force is 
resultant force with the force before and after presumption, and presumed lateral force. It calculates 
using the formula of the above-mentioned [ the lower force ] putatively with presumed lateral force. 
[0349] The force before and after presumption is calculated based on tiie presimied output torque tte of 
transmission 24 supplied to the low order distribution section 342 from the power-train control section 
400, each presumed braking torque btfle, btfi^, and btrle of the forward left ring supplied to the low 
order distribution section 342 from the brake control section 402, a forward right ring, a left rear ring, 
and a right rear ring, and btrre. 

[0350] Specifically, the order [ each presumption ] force fxfle, fxfre, and fxrle and fxrre of a forward left 
ring, a forward right ring, a left rear ring, and a right rear ring are calculated using a degree type. 
[0351] The presimied wheel force calculates as a square root of the sum of the square of the force before 
and after presumption, and the square of presumed lateral force each 

[ 6cfle=btfle/rfxfi:e=btfi:e/rfxrle=btrle/ri-tte/ganmia / 2 fxrre=btrre/rftte/gamma / 2, and ] wheel 10 of 
every. 
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[0352] Since precision is high, the road surface mu presumed as mentioned above can support correction 
of the operation model (for example, a car model, a wheel-steering system model, a wheel-suspension 
system model), i.e., operation logic, which a high order element uses by supplying the element 340 
located in a high order, for example, the high order distribution section, and using that highly precise 
road surface mu from this low order distribution section 342. 

[0353] As mentioned above, although the function of the low order distribution section 342 was 
explained, the contents of the module for the low order distribution sections in drawi ng 3 are notionally 
expressed with the flow chart to drawing 27 . 

[0354] In this module for the low order distribution sections, the above-mentioned target transmission 
output torque calculates in SI 01 first. These SlOl constitutes the target transmission output-torque 
operation part 380. 

[0355] Next, the above-mentioned target braking torque calculates in S102. These S102 constitutes the 
target braking torque operation part 382. 

[0356] Then, in SI 03, a road surface mu is presumed every wheel 10 as mentioned above. These SI 03 
constitutes the road surface mu presumption section 384. 

[0357] Above, one activation of this module for the low order distribution sections is completed. 

(3) As shown in d rawing 2 3 , control-section 344 control section 344 is constituted so that the following 

part may be included. 

[0358] a. the power-train control section 400 — this power-train control section 400 is a part which 
controls the actuator 70 for engines, and the actuator 72 for transmission based on the amount of power- 
train related distributions supplied from the low order distribution section 342, respectively. 
[0359] The function of this power-train control section 400 is expressed with the flow chart to d rawin g 
28 as a power-train control module (refer to drawing 3 ). 

[0360] In this power-train control module, a target transmission gear stage is first determined in S131 . 
[0361] When higher than the set point (for example, 0.6), specifically based on the vehicle speed V and 
an accelerator actuation stroke, a target gear stage [ in / in a road surface mu / transmission 24 ] is 
determined according to a general gear change regulation. On the other hand, when a road surface mu is 
below the set point, a gear stage higher one step than the target gear stage determined according to the 
general gear change regulation is determined as a target gear stage. 

[0362] In these S131, further, in order to realize that determined target gear stage, when a down shift is 
required, in transmission 28, it is judged whether that down shift is avoidable with a downward revision 
(for example, less than 10% of fall) in the tolerance of a target transmission output torque. It is for 
avoiding a frequent down shift and raising the amenity of a car. 

[0363] Thus, the authority that it is in tolerance and the command value from the low order distribution 
section 342 of a high order can be corrected from it is granted to this power-train control section 400. 
[0364] Next, a target engine torque calculates in SI 32. Division process of the above-mentioned target 
transmission output torque is carried out by the gear ratio of transmission 28, and, specifically, it 
calculates further by carrying out division process of the value which carried out division process by the 
presumed torque ratio of a torque converter 22. 

[0365] A presumed torque ratio is presumed based on the velocity ratio which is the value which carried 
out division process of the engine speed of the main shaft of a torque converter 22 at the engine speed of 
an engine 14. An example of the relation between these velocity ratios and a presumed torque ratio is 
expressed with the tabular format to drawi ng 29 . 

[0366] Then, in SI 33, each command value for realizing the target transmission gear stage and target 
engine torque which were calculated is outputted to the actuator 72 for transmission, and the actuator 70 
for engines, respectively. 

[0367] Above, one activation of this power-train control module is completed. 

[0368] In addition, as mentioned above, if it adds, this power-train control section 400 is designed by the 
upper limit LMTup and the above-mentioned lower limit LMTlo, and the above-mentioned target 
braking torque operation part 382 of the controllable range at the target transmission output-torque 
operation part 380 so that the presumed output torque tte may be supplied also to presumed ou^ut- 
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torque tte and the road surface mu presumption section 384, respectively, as shown in drawing 24 . 
[0369] b. the brake control section 402 ~ by making said computer 90 perform the brake control module 
shown in drawing 3 , this brake control section 402 relates the command value for realizing said target 
braking torque btfl, btfr, and btrl and btrr with each wheel 10, and ouQ)uts it to the actuator 80 for 
brakes. 

[0370] When the format of a brake 56 is a format which presses friction material with a pressure to the 
body of revolution rotated with each wheel 10, target brake pressure bpfl of each wheel 10, bpfr, bprl, 
and bprr can be calcixlated for example, by the degree type. 

[0371] bpfl=btfl-kbfbpfr=btfr-kbfbprl=btrl-kbfbprr=btrr-kbf, however kbf: The brake conversion factor 
set as the brake 56 for right-and-left front wheels (known) 

the brake conversion factor (known) c. steering control section 404 set as the brake 56 for kbr:right-and- 
left rear wheels ~ this steering control section 404 is a part which controls the actuator 74 for steering 
reaction force grant equipments, the actuator 76 for front steering systems, and the actuator 78 for rear 
steering systems based on the amount of steering related distributions supplied from the high order 
distribution section 340, respectively. 

[0372] The fimction of this steering control section 404 is expressed with the flow chart to drawing 30 
as a steering control module (refer to draw ing 3 ). 

[0373] In this steering control module, target front-wheel rudder angle deltafd and target rear wheel 
mdder angle deltard calculate in S 151 first based on target front- wheel slip-angle alphafd and target rear 
wheel slip-angle alphard which were supplied from the high order distribution section 340, respectively. 
[0374] In this operation gestalt, these targets front-wheel rudder angle deltafd and target rear wheel 
rudder angle deltard calculate by the degree type, respectively. 

[0375] In delta fd=beta+Lf-yrA/^-alpha fddeltard=beta-Lr-yrA^-alpha rd, next SI 52, a road surface mu is 
presumed with high degree of accuracy. In this operation gestalt, a road surface mu is presumed by the 
basis of the car-steering system model which can describe the dynamic behavior of a wheel about a 
right-and-left front wheel based on the self-aligning torque of each wheel 10. 
[0376] Specifically, a road surface mu is presumed based on these cornering forces and the relation 
between self-aligning torques by using the phenomenon in which the increment inclination of the self- 
aligning torque to the cornering force of each wheel 10 differs according to a road surface mu as 
indicated by JP,6-221968,A. 

[0377] It is possible to presume a cornering force here based on lateral acceleration gy and the yaw 
angular acceleration dyr, for example as indicated in said official report. Moreover, for example, a self- 
aligning torque can be presumed by detecting the axial tension which acts between right-and-left front 
wheels in the front steering system 50 as indicated by said official report. 

[0378] That is, these SI 52 constitutes the road surface mu presumption section 420 shown in drawing 
24. 

[0379] Then, in SI 53, the target steering torque which a steering wheel 44 should be made to generate 
with steering reaction force grant equipment 48 is determined. This target steering torque is determined 
according to the regulation defined beforehand based on car quantity of states, such as the steering angle 
theta, front-wheel rudder angle deltaf, a change rate of that, and a road surface mu. 
[0380] Then, in SI 54, each command value for realizing target front- wheel rudder angle deltafd, target 
rear wheel rudder angle deltard, and target steering torque which were determined, respectively is 
outputted to the front steering system 50, the rear steering system 52, and steering reaction force grant 
equipment 48, respectively. 

[0381] Above, one activation of this steering control module is completed. 

[0382] d. By making said computer 90 perform the suspension control module shown in drawing 3 , the 
suspension control-section 406 suspension control section 406 relates with each wheel 10 the cormnand 
value for realizing the various controlled variables supplied from the high order distribution section 340, 
and outputs it to the actuator 82 for suspensions. 

[0383] This suspension control section 406 outputs the command value for controlling a suspension 62 
autonomously to the actuator 82 for suspensions in the condition that there is no command from the high 
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order distribution section 340. 

[0384] Here, the actuator 70 for engines, the actuator 72 for transmission, and the actuator 80 for brakes 
are further explained two or more actuators 70 thru/or among 82. 

[03 85] The actuator 70 for engines has the control section and the mechanical component (for example, 
motor). 

[0386] In the control section, the control-objectives value for realizing the target engine torque supplied 
from the power-train control section 400, i.e., the throttle opening of an engine 14, fuel oil consumption, 
ignition timing, B ARUGU timing, the amoimt of valve lifts, etc. are determined according to the 
regulation defined beforehand. 

[0387] In the control section, the signal corresponding to the control-objectives value determined by 
making it still more nearly such is outputted to the above-mentioned mechanical component, and a target 
engine torque is realized by the drive of the mechanical component according to the signal. 
[0388] The actuator 72 for transmission also has the control section and the mechanical component (for 
example, solenoid). 

[0389] In the control section, the signal for realizing the target gear stage suppUed from the power-train 
control section 400 is outputted to the above-mentioned mechanical component, and a target gear stage 
is realized by the drive of the mechanical component according to the signal. 
[0390] The actuator 80 for brakes also has the control section and the mechanical component (for 
example, a solenoid, a motor). 

[0391] In the control section, the signal for realizing target brake pressure supplied from the brake 
control section 402 is outputted to the above-mentioned mechanical component, and target brake 
pressure is realized by the drive of the mechanical component according to the signal. 
[0392] In addition, although target order acceleration gx6 supplied to the low order command section 
212 from the high order command section 210 is made into the value which does not have width of face 
in this operation gestalt if it adds, it is possible to consider as the value which has width of face. 
[0393] In this case, two or more discrete values by within the limits of the target order acceleration gx6 
which has width of face can be set up, and the low order command section 212 can choose one from two 
or more target order acceleration gxd which calculated the final target order acceleration gxd according 
to the above-mentioned technique, made such and was calculated about each of these discrete values. 
[0394] It is possible to set up the conditions that the energy expenditure according to an actuator in 
setting up the conditions of being within the limits of the width of face of the target order acceleration 
gx6 of a basis among the target order acceleration gxd of these plurality **** is min, as conditions for 
the selection, for example. 

[0395] Furthermore, when giving width of face to the target order acceleration gx6 in this way, it is 
possible to change the width of face according to liking of an operator etc. 

[0396] Although the target order acceleration gx6 is a forward value when giving width of face to tiie 
target order acceleration gx6 in this way further again, and width of face is given when it is required to 
accelerate a car, it is a negative value, and when it is required to decelerate a car, it is able to make it not 
to give width of face. 

[0397] If it does in this way, when it is required to decelerate a car, it becomes easy for the inclination 
for magnitude of the target order acceleration gx6 to be faithfully realized by the low order command 
section 212 and the activation section 214 as much as possible to become strong, consequently to raise 
the safety of a car. 

[0398] It uses for the operation according the model of the minimum Ln which the module performed by 
computer 90 in each class while the software configuration of said movement control unit will be 
systematically hierarchized in this operation gestalt, if it furthermore adds reflected [ of that ] what kind 
of effect a low-ranking module would have what kind of property immediately, and these modules 
would moreover do mutually to a computer 90. Furthermore, each class supplies immediately the 
command value acquired by such operation to a low-ranking layer. 

[0399] And in this operation gestalt, not only the signal transduction (for example, a continuous line 
with an arrow head shows drawing 2_3 ) of the forward direction from a layer to the low-ranking layer of 
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a high order but signal transduction (for example, a broken line with an arrow head shows this drawing) 
of the hard flow from a layer to the low-ranking layer of a high order is performed. 
[0400] Such bidirectional signal transduction is performed for making the layer of a high order take into 
consideration how much the command value which the layer of a high order outputted to the low- 
ranking layer is actually realized by the layer of the low order, and this giving the opportunity which the 
layer of a high order is made to learn, and raising the decision precision of the conmiand value by the 
layer of the high order. 

[0401] For example, although the high order distribution section 340 or the low order distribution 
section 342 determines a command value using the estimate of a road surface mu and supplies a control 
section 344, the actual value of a road surface mu may be lower than the estimate. 
[0402] In this case, a control section 344 cannot realize the command value from the high order 
distribution section 340 or the low order distribution section 342 with a sufficient precision owing to 
lack of the presumed precision of such a road surface mu. 

[0403] In this case, a control section 344 returns the information showing whenever [ actual 
achievement / of that command value ] to the high order distribution section 340 or the low order 
distribution section 342. Then, the high order distribution section 340 or the low order distribution 
section 342 corrects the operation model (for example, a wheel model, a tire model) used in order to 
determine the command value based on whenever [ actual achievement / of the command value 
outputted previously ]. 

[0404] If it furthermore adds, in this operation gestalt, the input side and output side of said movement 
control unit are not mutually connected according to any paths other than an electric path. Therefore, if 
the electric path should break down, the basic function of said movement control imit may be unable to 
maintain. 

[0405] Then, the backup system for such an emergency is prepared in this operation gestalt. This is a 
system which makes actuation information acquisition equipment 120, an actuator 70, or 82 link directly 
with emergency, and operates an actuator 70 thru/or 82 at it according to actuation information. 
[0406] The backup system is indicated by drawin g 3 1 . In this backup system, while the signal from the 
accelerator actuation stroke sensor 130 is supplied to the actuator 70 for engines, and the actuator 72 for 
transmission in emergency, respectively, the signal from an engine speed sensor 176 is supplied to the 
actuator 70 for engines, and the actuator 72 for transmission, respectively. 

[0407] Furthermore, as shown in this drawing, while the signal from the brakes operation force sensor 
134 is supplied to the actuator 80 for brakes in emergency, the signal from the steering angle sensor 140 
is supplied to the actuator 76 for front steering systems. 

[0408] According to the detection value by the accelerator actuation stroke sensor 130, and the detection 
value by the engine speed sensor 176, according to the relation defined beforehand, a target engine 
torque is determined, and in this backup system, in emergency, the actuator 70 for engines is controlled 
so tiiat that decision value is realized. 

[0409] Furthermore, according to the detection value by the accelerator actuation stroke sensor 130, and 
the detection value by the engine speed sensor 176, according to the relation defined beforehand, a target 
gear stage is determined, and in emergency, the actuator 72 for transmission is controlled so that the 
decision value is realized. 

[0410] Furthermore, according to the detection value by the brakes operation force sensor 134, 
according to the relation defined beforehand, target damping force (when a brake 56 is a pressure type, 
when electromotive, it is [ target brake pressure and ] a target motor power signal) is determined, and in 
emergency, the actuators 80 for brakes (for example, a solenoid valve, an electric motor, etc.) are 
controlled so that the decision value is realized. 

[041 1] Furthermore, according to the detection value by the steering angle sensor 140, according to the 
relation defined beforehand, a target front-wheel rudder angle is determined, and in emergency, the 
actuator 76 for front steering systems is controlled so that the decision value is realized. A target fix>nt- 
wheel rudder angle can be determined by carrying out division process of the detection value by tiie 
steering angle sensor 140 by immobilization or the adjustable steering gear ratio. 
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[0412] As mentioned above, although one of the gestalten of concrete operation of this invention was 
explained to the detail based on the drawing, this is instantiation and it is possible to carry out this 
invention with other gestalten which performed various deformation and ameUoration to the column of 
the above [The means for solving a technical problem and an effect of the invention] based on the 
knowledge of these contractors including the mode of a publication. 
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* NOTICES * 

JFO and NCXPX are not, responsible for any 
daaiages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing the car with which the integrated mold car movement control 
xmit according to 1 operation gestalt of this invention was carried. 

[Drawing 2] It is the block diagram showing notionally tiie hardware configuration of the integrated 
mold car movement control device in drawing 1 . 

[Drawing 3] It is the block diagram showing the configvuration of ROM in drawing 1 notionally. 
[Drawing 4] Integrated mold car in drawing 1 It is a block diagram for explaining the function and 
software configuration which are realized by the movement control device. 

[DraAving 5] It is the block diagram showing notionally the actuation information acquisition equipment 
in drawing 4 . 

[Drawing 6] It is the block diagram showing notionally the car information acquisition equipment in 
drawing 4 . 

[Drawing 7] It is the block diagram showing notionally the environmental-information acquisition 
equipment in drawing 4 . 

[Drawing 8] It is the block diagram showing the detail of the high order command section 210 in 
drawing 4 . 

[Drawing 9] It is the block diagram showing notionally the signal-processing section 242 in drawing 8 . 
[Drawing 10] It is the block diagram showing notionally the signal-processing section 244 in drawing 8 

[Drawing 11] It is a graph for explaining the contents of activation of gxl operation part 260 in drawing 
8. 

[Drawing 12] It is another graph for explaining the contents of activation of gxl operation part 260 in 
drawing 8 . 

[Drawing 13] It is the block diagram showing notionally the operation auxiliary control section 264 in 

drawing 8 . 

[Drawing 14] It is the block diagram showing notionally the operation auxiliary control section 282 in 
drawing 8 . 

[Drawing 15] It is the flow chart with which the contents of the module for the high order command 
sections in drawing 3 are expressed notionally. 

[Drawing 16] It is the block diagram showing the detail of the low order command section 212 in 
drawing 4 . 

[Drawing 17] It is the block diagram showing the detail of the target car quantity of state operation part 

302 in drawing 16 . 

[Drawing 18] It is the block diagram showing the detail of the controUed-variable operation part 304 in 
drawing 16 . 

[Drawing 19] It is a block diagram for explaining tiie contents of activation of the target order 
acceleration operation part 324 in drawi ng 18 . 

[Drawing 20] It is another block diagrapi for explaining the contents of activation of the target order 
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acceleration operation part 324 in drawing 18 . 

[Drawing 21] It is still more nearly another block diagram for explaining the contents of activation of 
the target order acceleration operation part 324 in drawing 18 . 

[Drawing 22] It is the flow chart with which the contents of the module for the low order command 
sections in drawing 3 are expressed notionally. 

[Drawing 2 3] It is the block diagram showing the detail of the activation section 214 in drawing 4 , and 
an actuator. 

[Drawing 24] It is the block diagram showing the detail of the high order distribution section 340 in 
drawing 23 , the low order distribution section 342, and a control section 344. 
[Drawing 25] It is the flow chart with which the contents of activation of the target tire order force 
operation part 370 in drawing 24 are expressed notionally. 

[Drawing 26] It is the flow chart with which the contents of the module for the high order distribution 
sections in drawing 3 are expressed notionally. 

[Drawing 27] It is the flow chart with which the contents of the module for the low order command 

sections in drawing 3 are expressed notionally. 

[Drawing 28] It is the flow chart with which the contents of the power-train control module in drawing 3 
are expressed notionally. 

[Drawing 29] It is drawing showing velocity ratio-presumption torque ratio Hazama's relation used in 
SI 3 1 in drawing 28 by the tabular format. 

[Drawing 30] It is the flow chart with which the contents of the steering control module in drawing 3 are 
expressed notionally. 

[Drawing 31] It is the block diagram showing notionally the backup system in the integrated mold car 
movement control device shown in drawing 1 . 
[Description of Notations] 
70 thru/or 82 Actuator 
90 Computer 

120 Actuation Information Acquisition Equipment 

122 Car Information Acquisition Equipment 

124 Environmental-Information Acquisition Equipment 

210 High Order Command Section 

212 Low Order Command Section 

214 Activation Section 

340 High Order Distribution Section 

342 Low Order Distribution Section 

344 Control Section 
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10 [0 0 5 9] iioT. co^gtcj:tLt^. 

[0 0 6 0] ^hi^. Z(D^mzXiUt^ ±M(r>mA^ 

m<Dm.m(r>mm ^z^m-t ^ fz ^6 ti'^^n ^ ^it-^^ii 'SrSSc 
[0 0 6 1 ] z(r)'^mi(o-%mmMr^xfi.i-s:. ±ejt^ 

20 Ui)K ml?.}3t'^^fifzm.^(omn^<0^i)^hl^^. =^ 

^i^isbhtifzm^m\\\.z^^'^xmmrthzt\ziy) ^ m 
(a) l^rie^^#^tL/::^^ts$6^-^^^^:.-r^§«f^ 

mm^t. (b) mjKlX?#$tL/jmM1t^^. milBlX 
mm&t^^ts (4) 3Stcfe®o^^M:f:]l,lftSijffli 
30 [ 0 0 6 2 ] -ten. mf^<^S:$:6^j'^t!j#li. 

o 61j ^ Sj ^ ^ 1151 ^ ^ ^ 
[0 0 6 3 ] -f-LT. mM7&«^*i:t^^li)§i:jl:^-2>t 

[0 0 6 4 ] ^(DXn^Ji^^\z&-J^^ :*:JlUtS^^M 

^mi<omnmK (a) .^gif^tii^fir.i-^gmHuf^ 
aiiiK^. (b) mmmwLtmmmmit<D:}.-fj:<ti>- 

[0 0 6 5] Lfzi)^^X. Z<D^m.r^Xft{I^ m^^iz 
[0 0 6 6] ^r^.^lxfTUcn^j^^z 

50 («^oif)Diis) tnmm^ ^9'M<o\^mm t(r>ik 
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( 6 ) mmm 1 (o^mmm^mmf)^. mu^m(o^n 

(a) mm^n^tifzs^mmi^ztm^ir^Emmnt. 

(b) mtmn^^fz^mmWit. mmm^^titzmm 

^tf (4) 3ltilBKOSc'^^*Maift*iJffilSgo 

[0 0 6 7] mmcoXn t::. W^l^cDm^m^J^m^i^zit, 

[0 0 6 8] t(r>lnti:^^\zm^^. ^^\zgkh^m. 

[0 0 6 9] Ltzii^-oX^ COSIStc J:tL;f. 

[0 0 7 0] ^i3#mi-tL(f. *3li5i:D^Tfeo#iItc 

( 7 ) mizm 1 cT^gti^iMtitBgTi^. Baies:M<7)fl(j^ 

1-^§1fmM;l:/tSHg<i: ^-g-tr (1) ^v^L (6) S^^^^ 
[0 0 7 1 ] BuiiEt7)i: ^ ti, ¥pc7)£:$:Kj^ft#ti. :^ 

"^wj^it. ^m<Dmmms. 1 -9 ^mM\.z ^ c> r lea 

[0 0 7 2] ~'%^\Z^ gS^Tjf^^ftaiteLrv.^ 
[0 0.7 3] -^^^io^. -%%\z^ ^Wii)^Z,ti 

[0 0 7 4 ] ^Lx. m^^it. ^ Kcmm&m:- 
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[0 0 7 5] ^(ommiim-mmmmt. ^m<DW}^m 

1" ^ jfeff 7 - T- * ^ t V ^ ;t ^ o 

[0 0 7 6] ^LX. ^(OXo^j:^mi<Lm:-S.Em^i: 

[ 0 0 7 7] ^(Dji^Kp^^izm^^. ^^mizi^^^^m 
10 mzmt^^mmmikmrnt. «Mottftnr^-r^@s 

[0 0 7 8] Lfz:d^-^X. ^O^fiUJitKf. ±fij&^ 

i: miE^tt ^Z^t ttj:^o 
[ 0 0 7 9] >^i3#m^tLlf. ^Jl^ J:t/TfS0^3lt:: 

^-hmr-t^bM^iwimiziQ^, r^^T■t -5>^Mof£S36^ 
m^mMizx^x^it-t^^m&m-m^mw^t lxie 

<r>m»jzmmm \.z^^mix$>^ i}-hxh^o 
^^fz^mnm^msi^witzm i ogssM^^ss^ l 

r?^^L. mjI£T{i}ti^"aS7i>^ ^ct)?^^^ l cog 

«^*^mrK^2(7)g^^M;lf;|gg^ LTi^^l-^ 
30 (1) J^v^t (7) ]St7)v^rn;^fSi|SScCO^^M¥M3l 

[0 0 8 01 vm<DmM^mm'r^mzm'm~^^mm 

nmmW-M^^m.'t^m<r>nk.')itLX. wl^(DMMU 

[0 0 8 1 ] -^LT. m^(0^ x.-H^w^m-f ^m^r^ 
ii. m-^m^z{±^ ^'m(r>mm^m^nm.^r^zmts<D\.z 
m.. 'ik^<D^k,y5^^m-thm%\z\t. nM<omw 

mi^n^.^^^ti)^'SL^mx^ho 
40 [0 0 8 2 ] Lfzt^-oX. m^(ri^^')5(7:>i,t\Z^^^ 

iifz^mn-^^mmit. ^m(om^r^n\^x'ijim^i)^^ 

\^^<r>\znL. yk^<n^x.^(r>i,t\z^^^ixfz^^Mm 
[0 0 8 3 ] ^^J: o ^^ati^o'a^. ^sf.^zgh^b^W 

(nm%x^^^wi^m~^m^¥k<om^it'km%^^fz 

wiiici^L^ Tfiit^ffiti, ±e}^^f!SUJ: 
50 OgSmMt*c.^JSti^o'|.. mMfig-jlS 
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( 9 ) mt^±&i^^m'. mi am i <o s mmm^WM 

(1) J^v^L (8) Jlcot-TtL:6-t;|Sm<o^'&gS$:pS 
[0 0 8 4 ] (1) ^^^L (8) 3lOV^"rtt:^MC'^ 

±(7) ^ OmM(7)fig h jIS ^ <7) Mi^T' ^ ?:!^fig - 

^m9k(o^jEiti:m%^-^x^^^ti:bfzit>. ^m(om 

[0 0 8 5] Z<OXd^J:mR-^^hmMLXi^. HU^cOi: 

* -2, ^^Sja W ^ r^i^fe H 4> ^ t ^ ^ t Td^-e § ^ o 
to 0 8 6] L^-L. ±Ut^^mm 1 OgHmi^i^.^. 

JK^^i•^bn^^lfS]^i?^u^^#x. tbti;^o 30 

[0 0 8 7] -15. M^^(om^tXm^mmmm<^nm 
L^T&i^^m^±m^\>z^m^mikm&^ik^L. m 

[0 0 8 8] ^J.±UmLfz^M.iz&^' b ^ 

s^. ^<r>^^mmp^(r>Q:±(o^mmm^m.MtLx^ 

[0 0 8 9] zcD^mr^xtiii. ^mmwi^mm<o'di:m 
izmLx±iiLi^^uiz4-^hti^mmiznL. Tffijg^ 

[0 0 9 0] -^(offi^. z<D-^m.izxiii£. m 
^m(om&tim^m'mm^(7^mm^M'^!iLx\.-:bi,z 
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(10) Htlfi^ 1 O glgSM^BiiT^^ HtjffimiW^om 
^iJDiiJ£tcMi->i>g^:¥Mtfc.^.l:t. HtjIS^l^offEftU 
rai-^g^*M*t.@.Si:^#<^. fr|£±fi}t^gR 

H^r^L^tv^g^^Mt^BMi: LT^^i-;S» (9) Jltl 
[0 0 9 1 ] BuiSOii^tc. HulE (9) JlUiS^^gti 

j:tLtf. Eimnm^A(o^^\z^Lx i.m^^mzH' 
x,hfi:hnmzm.^ T\iL^'^%i\z^^^hfLhmmi:n 

[0 0 9 2 ] BUIE (9) ][IiCi^;2>^a«i. ^1 <7)g1i» 
Mt^^^MTD^ mMOmff^JbDjlStir^l-'^g^mMt^^gS 

[0 0 9 3] ^h\z. z.<r>mmt. *:TO<7)||ff^to,ijttc 

[0 0 9 4 ] Li)-L. T\tL^-^mzxti^f^^^m^n 
tmu^<omm^v^-h-h^^i)-hm^i^^^^ htihz.t 

[0 0 9 5 ] ^tr. CO<i: ^^^^S^.^S<^B^1±li. 
[0 0 9 6] U±Si0^L/^4a£USo'^. 

mm^zm-th^m^'m'^m.^t. mMcofiE^uni-r^g 

Ln^uuM-m^mAtLx^^-thi)^. mm(r)f^n^z 

i^SSt Lx^^'thi^<r>t ^fix\^^ho 

[ 0 0 9 7 ] Lfzt^^X. ^O^Mtc J:tL{i\ ^U^\z 

ho 

[0 0 9 8] z.(D^m.(r>-m&BM\^ziiut. ±fi:it^ 

^w\(ommmmzm-th^wM'm^^mm^. t 
Lnh^wMm^.mmtLx^^-thi)K ^mo^m^^ 

"^M^-thm^iZit. l^^«gS^WL^^i^g1i¥M4^;^a 
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[0 0 9 9] z(Dmtm.m^^tiif. mmirm^^-^^ 

(11) mii±w:i^^m\ mum^^(D^s.t. m 

m^^it^-^^ (9) tfzit (10) miztzm.(o^'tm 
^M^mum^Wio 10 
[0 10 0] Z(D^m:\zXinl. ±&i^^mzx,^^^ 

i>(D ^(nmm:f)^mjLx\^-:^M^<^^'m^m 

t i^-^\,z^^\^^x^it^^h:zhi)^^ttg: 

t<o{}.-i£ < t i,-^t(Dmmzi^\i^x'^\zmiEit-t^^ 

^o'i^. ;i>^o. mtz^m(om^^mw}t\mm%^z^<r>^ 
fe^i(^g<imM*c^s^*^L> miBTejt^ffiT&N 
mmi)^K^^i^^x.n\>z^(r>-^m<DmM}^. m^^B}^ so 

ie^2<7>@1i:¥Mt^c.t^M^?^^-r^ (1) ^^v^L (1 
[0 10 2] z.(D^mz^\^x\t. :¥Mco^lfii^ 

[0 10 3] L/j;6^'^T. ^co^Mti J:nif. ^S^O 

[0 10 4] ^h\z. ^<o^m\.z^\.-^x\t^ m^^M"^ 
^fii)^^m^ixhm^(Dm^^mzm.'^^'f\z 

[0 10 5] Lfzii^^x. do^Mi^i^i^. mMmm 
<o%-m\zt^'tz>WiW3^^)^(r>\fim\SL^^Sj^z{^±.^^^ 

[0 10 6] ^'isj^Mi-^f-iif. :$:Ji:J3i:t/Tffi(^)#3lti 
cOT*)nify?.0 50 
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[0 10 7] Lfzi)^^x^ ti> 
m,^^^^z^mtLx^mt^:zt\zx.y). nm(omM 

Srv^iU-hi-^ »$^T-*> ^ ^ ^ ti/FprXT-«± 3^ < : 

-r^f^^h mMostb'^, ^fii)mi}^fix\^^h 

m^^zt^^l.XlSL^'t < t i> loco^frtcj: J9ffi^E 
f ^ ?K ^ 1 1- w ^ 5 pj r- * o 

(1 3) H^^!^*1T^:6^ ^tiizxi3^tifzmmzm-:s 

mtitizmLxtm't^Mn'^r')\^\zm\ mm2<r> 
g m^mikmm ^m^^-t^tz^b {zm%mm(^r ^ ^ ^ 
- ^ ^mm^r^^mmm-^ik^ir ^ (12) Jimsmo 

[0 10 8] ±iiLi^^m^ iVTUm-^mzi^\.^xi±. 
m^mi^zit^ m^m(OMW}i't(o^m^i$^tLxmE-tti 
If. mm^mikmi^^^ir^<Di,z^y) 

[0 10 9] ztit^zML. m,m^^zi±^ 

[0 1 10] \^fzi)^^X. Tfi:^^ai:6^ibtt 
^ n/c ^ 2 O g S^M«t.#.s ^ ^ tc^I^O 
T ^ -f^ ^ i - iJ' ^ *|J«9 § ^ ^ t:: 1^ L . 

[0 1 1 1] ^LT. -feu. m 

mi}zm^hi,yt^t\z%m^^xwm^^^o ttzi)^ 
■h^. ri7-^:i,:i:^-^\zx^^^m:<ommm3^nm.'t^ 
titim^\>zmm.x^i,o 

[0 1 12] J^:i±|«.WL/c4Qmu^o'|^. ^Isijuc-S^^ 
i^-'O^ mm(0^^(DMm^ . 'to^^i.zi'j^mi-^'m 

[0 113] Ltzf)^'z>X. Cco^gC J:tLi^. T ^ ^ 

9 (T^mm^t) t (ommz^y.-xmm.ir^j^^^'^^xM^ 

(14) mm±iiLr^'^mtT&r^^utmm^t<Dn 
xt)^tifzmmzm'^'b. -h^^. HuiempoSist-eo 
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fzmWiCommi'zm^^^xmiE-t^h (d ^^v^l (13) 
[0 114] ±&m^utT&fi^mtmfr&t(D^ti 

[0 115] L7J>-L. ^cT)^^*;^;^^!^^^-^^^*, 1"^ 
[0 1 1 6] ^CU. ii. -E^lli-i^. 

ru-^ \,zioi,^;b&mu(ommMmmit^W) ^ifeii 20 

10 117] :iOj:^^^*1t^#^HLT. 2txJltc«;i, 
^ -fcjO^:!'^^ < ^ 1 oco^^T&f. ^ixJ: J) Jl©(7)gB^:^- 
T-vi^tisfv^ ■^tix^TWiou^izihti't^^mWi^^ 30 

^i-^^^irtti, ^co-=E7-;i.^, TSioasS^cm^J L/j 

mm.(Dmmizm^\.^x^iE-t^i,<Dt^tix\^^:ho 

[0 118] Lfz-^^^X. Z(D^m.i>zJ:n^I. 

n b ^ * ^ ^ T' ji- tc-s u (c ^ -ti- ^ w 

[0 1 19) -eLT> :Z(Olnti:^-r)\y<omJEWtm^m 

m^titiif. ^<D^r)\^^m^''xi'^f&^titzmm.<Dm& 

(15) mtimnm'. mtlTiii^^m-hmtm^ 
mm-ffm^ ^ti^Xoiz mmS,^<0 T^^a.JL-i^i:m 

m-t^wm^t^^^. mtz^^^it. (a) ± 

eiiiso-C, mmUtKor ^-^^J^- 9<0^mzmLX 50 
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SrSiJffll't^ I' ^JfflJs ^ -e ti ib^SO T i - ^ (7)k 

#tc^LT^-&fi?ncfl^i£-r^±fi^Eaj^. (b) re 

Lxmfhti. mm±&»mm^^^hw^^ititzmmm:i: 

*JfB— SRO r 3. - C5^BEi- ^ Tfifl^gBSB ^ ^ 

-^'tLtc-§-xibtL/cgl^oSte^^511-;5> (1) rj:\.-L 
(14) ?iOv^rtL:6-tc|EKco^^ia5:]^miS$iJtSi^ 
Mo 

[0 12 0] } mm(7)^mmm^mm<Dmmizm^mm 

m-^t^zit. ^(DMmMm^Mir^mir^fzi^izmikm 

[0 12 1] ^cOi^ir^lt^rWmtiLr. >f:3lC>tS^ 

tsiy(Dt^fixy^^ho 
[0 12 2] L7i>-i. Cco^gtci5v^r(i. 'ftLb?!!^ 
(a) T(5:}|f^"aS7!^-'bffi«&^ 
tL » 2 O M HmM^tiSS ^ ^511- ^ O T ^ 

^ JL - ^ ^ ftijfflil: ^ -f- ti ^> ?SIJc60 T ^ -f- i 
:^-'^izmLX^W.-fZ>^WMt. (b) TfiUiJV^ 

\iZmM<r>m ^ ^ ^mwr hwmut =^#tf to 

[0 12 3] -r^^t?^. Cco|^«m::a(f. ^fKOm^i 
^<r>yy Y ^ :j-TmiS.i)K ^W,UbmmUti)^l^\^^iz5} 

m^ii^x^n \zmmit^fi^(r>xh^o 
[0 12 4] \k^(DXn\z. ^iih^w.^tmm%t 
(i. yy v^:^rmm.±^^^\z&.-tL^^hitx\.^^fz 
tb. ^>«rnot>Tti. i&:^i.zmm^^pL^zt^j:<. m 

B&^4^ Ox MljiZ-Di^XcDi'i^mirK^'izmrLX'iy^ Z 
[0 12 5] Btj3!EO^#:$lJt^fi:iCiDi^T(i-^^(i. ^ijf^ 

[0 12 61 ik^(om>»iz-p\.^xi±. m^B^^h^i^mm 
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[0 12 71 -Oii^^^^lt^WmilL-C. *Jm«^ 

b ^ tL ^ 2 <^ S SmM^ffii ^ ^Jl-r ^ i6 iz 

h IISi<^ T f- 12. - O^ffiir^ L TI^^W ll53^iEi- 
>5)±fi^g£a5t. (b) Tfitli^y/^T. ^IlScor^^^ 

tL;^J*IjSiS^«rfS— SPOT ^i^^tW.'t 

[0 12 8] 'fu^o'h. ::<7)^^m:n(^. ^tLC7)5ti£ 

[0 13 0] 2t>:JltH^^SgtCi5V^Tt±. 

•9TSUioi^r. ^Ti^-f-^-x-^ ri:tcistt*btif^^ 
[0 13 1] \M.(r>my^i)-h^^hiy^ij:X,n\z^ Z.<r)^m. 

[0 13 2] L^J;^^^'oT. ^ <7)^MtC J: -etico^ 

[0 13 3] r±e^is 
(16) m}ie^I^OT^^:n.jL-. ^y^^oLii. 
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xm^ihfixy^^^ (15) JitcfsKo^^sffwsasij 

(17) tijfS?IS:<7)ri>-^zLJii-:$^^^ mrifimMo* 

10 ^^^tri:^tc53^SS1-^ (1 5) tfzit (1 6) JltlS 
[0 13 4] co^Mtc^^v^rti. ^fec^^Ii-^^)^ 

[0 13 5] Lfz-^'^X, Z.<D^mKXtiiI. ©J^gco 

[0 13 6] 

[0 13 7] HI tlt±. 2p:^W(7)-^i£?gffitctS^^^ 

30 [0 13 8] ^(D^mit. 'ttKDmm'&^^^tti^'tim 
®1 0 ^1iix.Tv^-2)o EIltCiJi^T ff IJ <i2EH!Jfe\ 
ri rj tifilute. fr 1 J (i^E^ft. Tr rj (itf^ 

[0 13 9] COS^I^ti, iiSig^ LT^>v> {mm 
i&m) 1 4 ^tffix.Tv^^e Cl<Oi>v> 1 4C0il^^^ffi 

x$>^) 2 o<oigi^iizci:.i:Tm^Mc^jffl)$ti>S)o ^ 

[0 1 4 0] w<75J: -9 ^J:->v> 1 4 om5t^J^Slti> -PU 

L 4' 1.^75'. x> V > 1 4 K 

^yh)\^mm) (om^^Bim^zx^mmLfz^^ j^>>'> 

[0 14 1] ^ri^l^m-rnif. ^<7)^M7!>^m^@»S:T' 
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10 14 2) ::<7)^]^(i. i&:^m^i)mW}^. 

14l±. ^;l/:J^r3>/^*-^ 2 2. h7>X^ 'yv3>2 
4, yn--^^ v-V? h 2 6i5 J:t/T'7 T V'V;i'2 8 
#f^»i:*tci51te-r^ K-^-f rvA- 7 h 3 0 t^r-e 

/<-^2 2. h^>'X^.yv3>2 4> yn^^>-v7 
h 2 6 J: t>*-r 7 r U > v ;v 2 8 i±> ^E^^^t^*® 

[0143] b^>X^ -7 V3 >2 4 EI^Lt"t^a 

4 (OUIkjIK^ h^>;!^<';'V3>24 COT 7 h 7" h 

[0 14 4] M^mit. a^^t'ct ^;Is]e^g^^^tl^;^•r 
.-^ - ;v 4 4 titi. l*S£R^!#-5-^a 4 8 C J: »? . 315 

^tiJi^li^itl^ {\XT. rS^fftJ i:v>^) HSCj^cS 

[0 14 5] :£:^lu^orS]l^i-^t>^Hlj^fi'£^i±. 70 

tL^o 7n> b7.7^r >:^*^M5 Oil. ilK^tc j: t9 
X-rTV >r/>i-^><-;i^4 4 ^i^ll^fS^^^ ttfcftJti-^S: t> 

{0 14 6] :fe*f^$^0[^l^t-^:b-^f^^tt^^. ml^^ 
[0 14 7] #S:i^l Otcti. ^fKomu^nu^^fz 

ti^ijffli^'tL. tfz. 'E^sitiisi:. giijfi^tc^&m^i or 

i:t::1iJ?iJi::$iri9^tL^o 

[0 14 8] Z,(OWm\^^\^^X\t^ ^mi^l 0 7!?-\ ^-^f 

tirv^^^o v3 > 6 2o®-?g#14<i. issue 

[0 1.4 9] \^x±m.mLfi^m(r)^mi^wmii. tfi^ 

9^m^X^^^h^ JaT> 112 3 ^#SB.Loo. AffWU 

( 1 ) JO V > ] 4 ^S^6^Jti^jai-^/c*:)<7)Ti^^^ 
j:.- ^70 

(2) h ^ >7. ^ y -> 3 > 2 4 $rm^fi*)U§lJMi-^/ji6 
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(3) j^fi£R^#4'^S4 8^m^Mti§iJfBIi-^/wi60 

(4) 7n> FXt-TU >^^^S5 0 ^m^Ktl®J^-t 

hfz^(nT ^^:3-JZ-^9 7 6 

(5) 'j^^xT V >^'^«5 2 ^m^Mt^^JtSli"'^)/;: 

}f^(r>r c^f-^^-^ 7 8 

(6) 5 6 imgytir3gaLTK(t^n. 

6 (let ^)^$:^i otcjtjDx.ibti^^ji&h;!-^^ 

0 ((112 3 Iiti 1 o(7)<;^;5?ft^6ijti^$nTv^-5>) 
( 7) ^-9->^^> V 3 > 6 2 l'1iglJtcr^3LT^ttb ■ 
iU ^-9-7v^> V 3 > 6 2 <7),%?c^#14^1igyum^6tllw 
SIJffili-:5)/ji6<7)^a^OTi!^-^^ J^-^ 8 2 (lI2 3H(i 

H 1 ti^i-J: ^ II. mrldilii)^JtflJ^MJi> \XAzmmi.fz 
Wk(ny 9^=l:i.-9 7 O^v^LS 2 tI«^^^tL/jt^.^ 

[0 1 5 0] ll2U«i. -eo^liJ^JW^gO^N- K'^'^ 

v^J&o =1 VfcTi-^ 9 0 (i. i < *flP>nTv^^ J: ^ (c, 
yn-fey . ^--y h (i^T. fPUj i:v.>^) 9 

2tR0M O-^UO— ^JT*);^) 9 4 i: RAM 
'jco-^fl-e*)^) 9 6 tiy'^'^T. 9 8ti J: *)£vnHtm;^ 

[0151] PU92(±. 114 tz^i-±fij&4"a 2 1 0 
30 ^Tej&^^(^2 1 2 i:^^Ta5 2 1 4 ttiov^T^tL-Tti 
lo-foi!Jt)^Tf>n/cCPU (Il^L3^v>) ^-^-11-3 
Offl;lTV^^o •^:fT«b 3 00C PUti. ROM9 4^R 
AM 9 6 t ^*^LTv^^o LT'^Tii^'oT. 

}zm^^tl2 1 0 tTf4Jif^"aS2 1 2 t^^f 
ge2 14t7&N PU 9 2 U^LTSv^ti?at3:^-ii:'^tLT 

[0 15 2] /c/iL> PUr^lzl|^c7)ROM9 4 
R AM9 6 t ^m^^X^j l^Z-t Z ti}^^t'tX$>^ . 
^(DXniZLfz^^^lrZlt. ±fiti^^2 1 OiiTliJi^ 
40 ^^2 1 2 h^^T^^2 1 4 PU 9 2 tZKLTO*?^^ 

ib-rR0M9 4 iaXl/RAM9 6 iiT^^^ LT ^i) HvMCffliT 

[0153] PU92^1 ooc PU7^>^ibti;$L. -f-co 
locoCPU^±eit^§&2 1 0 >:TEJii^a2 1 2 t 
mnU2 1 4 ^u*ai::ii|0aT>5>c t ^W«feT'*)^o 

[0154] ^/c. ±6i:i^^"&r.2 1 0 tTitLi^^U2 1 

2 tmi^U2 1 4 -^^7)/^/;^ < h ^> 1 00&'<?(I. 

50 [0 15 5] ^O^lffti^J^^afi, A^)^>5' 
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[ 0 1 5 6 ] H 3 tc(±. R OM 9 4 <^*t^;5f^«t^g:W*ia 
[0 1 5 7] 114 Hii. miie^iaaiJfflJ^e^oy y h 

10 1 5 8] l2l4t;:^i-J:^H. Z.(DmtiVm^mt. 

[0 15 91 ^i^^oi^ftwmti. \M^mmm^m.\ 

2 Oil J: t)lS^I#^tLrcoSSb$lJffil^etiAtJ^ti:2>c 

[0 16 01 ::-(omnm^m^±. i^^^^^it^^-en^b 
wv^mmMw^m 120. mMit^wt^® 1 2 2 ^5 j: 
^/^*^^t«?5t^i^M 1 2 4 ^ mn^ 15 2^ tr c t oise 

Sas (±e}t^a2 1 0. TeJt^^2 1 2i3J:U^^fi^ 
SB2 1 4 0^14;) Ov^-ftL:d>Ci5v>r?5l?*$n/;:1f^«r 

[ 0 1 6 1 1 El 5 ^5^^^t$s^^#^s 1 2 0 ^mrSu 30 

( 1 ) %mmm% 

• T^'t)i'm'f^ hn-^-fe>-*j-l 30 : illK^tc 

(2) ri--^jgftr^ts 

• 134: s^^tcct-sru-^ 
^^;i^5 8coSf^tj^itaii-;2>-t >■9• 
• y p - ^m'^^^ hD-^-t!>-*fl36: ?^^#tc J: ^ 40 

(3) jg^g^tS 

• ^5«tft-tr>-^ 14 0: 3lfe^m:^;^-fT'J >i>^:^-f 

• l^^£h;^^"t>'»t 14 2: jl$E#UJ: i9>^-rT'J > 
(4 ) 

;^ y "f- 50 
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• i-->^--/;^-f 1 4 8 : SlK^tc J: »5> f^^o 
'mm^^if^r>:^:^^ y^l 5 0 :3^*t::J:»)x 

116 icti. «Mffl«5iit^si 2 2 ^miSL-th^mm^ 

( 1 ) mmmm% 

■ mff^*Diis-t>-^j- 16 0: nm<omktm&^^^'t 

' mmK'ty^ 16 2: SMOlttJDiiS 

■ ±TSn3Ig-fe > -9- 1 6 4 : 1 o ^*fl:i:<orBlu 
is It ^ ffi J* W ±T*nilg ^ ^ ffi i" ^ -t > -i^ 

(2) SSM^ 

• $:3m-t>-*f 1 6 8 : ¥M<7?^^TiIS-e^>^s:il^^ai 

• 17 0: #mfei oomess-e*^ 

• - h-t>-9* 17 2: *:Mfi'L^^,t :b»)C0S:fl5:O 
(3 ) - h U-Y >r4« 

• Ji>v>[illKlS:-fe>"9-l 7 6 : :i.> v> 1 4 coHIk^ 

• h h v-vy hH^K-t >-'j- 1 7 7 : 3 
(4) -eofteoitmsf? 

• -V^^EE-t 17 8: ^^«1 O^T^^^-^O^ 
^EE=^^mi-^-t >■9- 
•Kffi;^'7> hffiS^Ml 8 0 :*:]^;!)^^^tLTv^^«& 

^Jx.lf. mM1t«^?#^fil 2 2Uj^-r^-t>'*tO- 

as. i-^t>^. «*Diis-fe>-^ ] 6 2. ^^mm'ty^ 

17 0. 3- h-t x-^t 1 7 2^/j-ib^^if-^tl^o'v^ 

[ 0 1 6 2 ] m 7 iiti. mm^mmMn^m i 2 4 ^ttst 

(1) ^:^Kmu-^^^Mi 9 0 

-flit. :¥MOmi^ii^l£-f (^1t:¥> R§» 

(2) m:^^^^ii ^ 7^M1 9 2 

^tr) ^:^7> ^iii: Olitl-r^^a-C^^c 
(3 ) :Miy- >3>>J:^•r/^l 94 
^nti. il!i3*±5/j(±jtfe[ii±(ii3«t^mP<7)3Fii5E(5:ei- 
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(4 ) a^ivXxA 1 9 6 

[0 16 3] ::<?5a{tv>?.-r A 1 9 6{±. ^^fiZ, 10 
LX^fzi)-tfz \±mi L T >£> ifK^^KIi fi frc 

ho 

[0 16 4] III4 iw^-r J: n r^. mzmmuw&m.(^^^ 
y h ^o^rmmt. ±.^(ommwm%mm. 1 2 o . m 
mmwmw^m 1 2 2 is i vFrnm^mmMW^m 1 2 4 20 

^blgSSc^T^TiJ^f-i^-^ 7 O^v^LS 2 lCfS]7&-T[S]^ 

ti. ±Si^4"^.2 1 0. T^^^^2 1 2i5J:^f^1fa 

[ 0 1 6 5] 113 tcS^i" j: ^ tc, R OM 9 4 tlli. ±fi 
J^^aS2 1 Otir^iSLT. Jt&J&^iiiffi^v^-^VTli^fe 
It^nri/^^o ^'bC. ROM9 4C(i. T^ti^U2 

v^;E)c ^ btct /-^^ ROM 9 4 tC{±. ^^T^2 1 4 llT^ 
[0 16 6] ^ioM-^Mi-tiif. 1 oco-^e v:x-;vi±. 1 

[0 16 7] -etr, :$:^ijfi?Kl^Jli:5v^T{±. ^fi^v 
^-;W7!^N ±iyLr^^U2 1 0 ^TfS;it'^^^2 1 2 (h^^f 40 
^2 1 4 ^iir^LrHt^tcJ^tLLT PU 9 2 tiJ: »9ll^T 
J: ^ iZfj:^X\.^ho 

[0 16 8] zzx. z(Dmmmm'^m.^j:hv'^Z'^ii{i 
mm^'^hiifzWLn^w.i 2 0, 122, 124^^1/ 

r^^:2.JL^^ 7 Of^i-LS 2<Di&^^Am<Dms^tH 
l:tLrWL^.^^izmm-tiii:£. 114 ll^-t ct -9 
Ml 2 0, 1 2 2, } 2 4 ii, ArB^^Oi^:!:!?^^!^/^^ 
^^^fzir^yy^. ±eit^l?B2 1 0 (iA^OMflSumz-j 
1tt^^m/j-t^r.5t. T\iLi^'%^>2 1 2 i:3 J: C/^^T§P 2 1 
4 iiArBltoiltb?*^giii);l./jmBfe^m/ci-ai5f> tLX. 50 
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r^"^^^-^ 7 O^Orv^LS 2 JiAHOSl&Sttclli^c 
[0 16 9] HStiti. ±.m^^U2 1 0OV7 h»^i 

rmm^^^^ i^zmELx»m^ttxzrtjy^mx7F:^fi 

[0 17 0] JiS}t^S&2 1 Oi±. ^^CCO^^S-^r-^tf <!: 0 

(1) ^mmmmm'&n^2 2 0 : msti^i-g^mr 
\,z'o\^^x^-^tih-<^m^(r>Emmki]mmu x 1 

(2) g^ft^?S^§(^2 2 2 : 113 tZ:^-rggtt:fta» 

^i/j.-)i^izniZ^-thUiitx^^x. :¥:Mi-ov^-r^— 
( 3 ) 2 2 4 : EI 3 {ZTjk-r 2 ocoS*^^ > ^ - ;v 

(4) 7liRa^2 2 6 : ±IS2o<7)^4R^v^-;ko^:^ 
1 glf^'B^ a 3t Lxm^-thU^ 

ummmm^mnu 22 oi±. ^x<o 3 -:><Dm^^mu 

240, 242, 2 44 ^mkX\^^:ho 
( 1 ) if 2 4 0 

ztiii. i^mmmmmmi 2 o;6^«boffi-t^='>^'^ 

9 OKX ^mM^^^j:m-^i^z^^^ir:h^^X$)ho 
(2) <i^fe31gB2 4 2 

-tLii. 1 2 2:^^ibtO{f-^^n >li'jx 

9 olizx ^mm'^^^<i:m^i>zm»^'r;hu»x^ho 

[0171] Z(Dm^^mU2 4 2I±. lI9C7j^"ri: ^ 

t^. ^-f -Vt^«?.fl^a^2 5 0 ^«^TV^^o :ztiit. 9 
^•V^^S-t >-9- 1 7 8. *li^Jt-t>-9- 1 7 0^7&-b 

%xhh. 

[0172] 2 4 2 ii. ^ <b tc. H 9 ti^f 

J: 9 IC. fr^i • • 1?Jii*«^a52 5 2 ^11;iT\.^^o 

cti(±. 1 7 0 7^^*b^o{f-^ti^o'§. 

^ ^ ^ ^ ifB^B^T- * ;b o 
[0 17 3] ^Omiil ■ f^.I • WitM1iMl2 5 2 li^v^ 
T(i. 4 o(7):i:^-t'<Ttcoi^r9:|fe^iiS7:''0 

[0 1 7 4] m-^iJ!L3ia^2 4 2 (1. ^ 119 (1*1" 
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10 17 5] :i(om\s\n^U2 5 4 t::i5v^T(i. -Mi: 

(3) m^i?IkiSa^2 4 4 10 

m 8 tig^i" J: ^ tc. 3S%1t«?X?fSB 1 2 4 
b^O^-^-^r^ > VI JL-^^ 9 0 J: »)3?0;aoI|g;Srfi-^tC^^ 

[0176] w Ojf -^gLgfp 2 4 4 (^10 tC^i" X 

n tc. ?t^^if ©LiaF^a^^B 2 5 6 ^m^r\^^^o 
i,z ^ (r)mni)^MfT-t ^^t i)mm ^ti^ m^M^iWi^ ^ . 
to 1 7 7] ^citi. =^^m^TOit. m^\^. 

m^mMi)^hm^i^^S. {^Jx.{i\ -2. Om/s^ 20 

t ^ mm ^^tzm^ iz ^(D^mi}^w±ir ^txi^z 
i)-^-^mmtLxnn't^^ti,'^t^x^ho 
[0 17 8] z<DmmM'ifm.mnnu2 5 6i^zis\.^x 

[0 17 9] mmMnwi»^±. mm^iz^^^ ^i^Tii^ssfi 

[0180] 2 4 4 ti. ^ tw. m 1 0 t:^ 

i-ct^U. »S<*ih?&S5t?«^a2 5 7 =^«x_Tv^^, C 
nii. m^coWLmi&yj^t^m^ (f^ij;ttf. -3. 0 s 

^) ^m^ti:\^^mmxMmi}'m%Lx^±x^ 40 

(Diyt {zmmrmS:^'^f:m^^iz^(DW-M:^m±-t^t 

[0 18 1] z,(Dmmw±mmmn^2 biizi^i^x 
^^Lx") tLx^^:big^(o^m/im^ mmMM. k 
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[0 18 2] z,(Dmmw±m,mmu2 5 7tci5v^r 

ii> m^il. SMv;^tA 19 6. bfy-v 

3>v>^7^Al 94. m:^^^i^^'7^Sl 92^:6^ 
lb . ^mt^M^M^J LX\^^:hi}^t:tzi±Zti:A-h L i 

^ tLx^^^^mmco^M.^j^^^f^i^^^^ (iiK^^^ 
[oi8 3i^LT. z(Dmm^±^mmnu2 5 7 iz 

Lxmn^fi^^ t<omn^mi. mmisLm^(0 2'^-m 

i,Z^\.^XWR^tlfzi:><OtmCX$>^o 

( 1 ) m^(7y^m(r>mu 

m^(o^M^z-^^^x(D^m/i {±%^^M/2^^^zx^^ 

mmcYtE mmmmm cxt :f>mn ^tt^o 
[0 18 4] m^<7ymijmj^GYi±. iR^(Dmmy<^z. 

{±%'^^^^'i^mnttzi± 

mt Lxm^^fi^o 

[0 18 5] ^(Dx^^zLxmw-^tifzmiimmGY 
x^i&<m^^titz^7^m(D-mxi>^) ij^tfz 

m i n (/" ( (0. 8 • A' • 9. 8) =^-G Y=^) . 3. 
0) 

0 

G XtI^N 

^^T^mmm {0y;i(i\ -1. Om/Zs^) 

(2) 5ms imnmm(o-m) m<D^^B(r>mw 

[0 18 7] V 5 =V + GX -0. 0 0 5 

L 5 =V • 0. 0 0 5 

[0 18 8] ^hiZtfz. 5 m s'i^(Dmm<DmMm&G 

[0189] GY5 = V5-VR5 
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^(omn^tifzm^mmMstGY5\zm^'^. (i) ^ 

( 3 ) 10ms ik(r>:im<om^ 
lO 1 9 0] V 1 0=V5 + GX5 • 0. 005 
F&aiL 1 Oi)K 

L10 = L5+V5-0. 005 

[0 19 1] ^h\ZtfZs 1 0 m s t^omHoainaS 

GY 1 0:6^ ¥Momftfi:fi^^«b3t^T:^[^ESiL 1 Ofi 

[0 19 2] G Y 1 0=V 1 0^/R 1 0 

>^6r)«^$tL/jffi^1ttJP^EG Y 1 Otl^o'^, (1) 
oa^^IBJ^frCLT. 1 Om st^OS^lHuf^iD^KGX - 
1 O^^ft^^il^c 

(4) 5 • n [ms] (n : 7«»-^^ ^l-SSO 3 ) 

m^EJ: 5 • n [m s] 'i^(DmMV (5 • n) t&^^^^T 

I0193lV(5-n)=V(5 - (n-l))+G 
X (5 • (n- 1) ) * 0. 0 0 5 

5 • n [ms] ik(Om'mO^ m.^W:Wi:^^h(r>m 
ff:^m^m.L (5 • n) >6n 

L (5-n) =L (5 - (n-D) +V (5 - (n- 
1 ) ) -0. 0 0 5 

tj:^^\,zx ^omn^ti^o 

[0 1 9 4] ^ hiZtfz. 5-n [m s] f^cO^MO* 30 

mmh (5-n) fz^mfifz^.^.(om¥ii&m^^iSii:R 

(5 • n) t-t^Zti^ZX^^ ^X^{ZX^m^^tli>o 
[0 19 5] 

G Y (5-n) = V (5-n) ^/R (5-n) 

^(D^^n^tifzm^mm^mGY (5 • n) tc*o'§. 

(1) (0^^t\^m^ZLr. 5-n [ms] f^OgSfJ 
t^SQjISGX (5-n) ^^rk^^ti^o 

(5) ±SS<7)^«»-9-^^^V«i. S^ilV (5 • n) 75^0 
{Ztji^tT. -rtiifyh. mi^T&^lfihi-^ tT'^»9^I$tl 40 
ho ^(Ot^oy^m (5-n) T&^mjlS^mffJhS&^t ^ 

[0 19 6] 4'i3#M-rn(^. ^ ^;vt;i5\.^T 

10 19 71 J^:J,±m^L/jiSff^au J:iUf. mM^I^^ff 
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[0198] 2 4 4 ii. ^h\.z^ H 1 0 

1" J: ^ iz. m^^^WMUi 5 8 ^«i£rv^;£)o ::tL 
ii«v;^xi. 1 9 6 7i/-'*^trS:«t/::. m^T&^'bcT) 
tz^o* ^ , *:M7&^5I«£^^t \^X\^^hi)^tfzitZi^ii)- 

hm=i\^^n t Lx\^^h^^iz<:>\^-xm^^ti^zmmm 
MW^tifzmmizm^'^. ^m^^^^mmwuM'^-th 
t Lxmn-t^u^x^^o 

[0 19 9] m 8 U^-r i: ^ SHW^lJDSffiS^® 

2 2 ot±. mmm^<o^mmmmm^im-thfztb 

tc. g X liS^Si^2 6 0 t . g X 2S^a2 6 2 3 
e?SKj$iH»a^2 6 4 t^m^X^-ho 

[0 2 0 0] g X 1 mnu 2 6 0 fi. mi'fm^^^mw: 

1 2 OIC J: ^m^^ti^tzr ^'^M^i'^y^ 
[0 2 0 1 ] g X l}S^a52 6 0 li. 

j^;b3&^'0T'*^^'& mmhi'm) \z\±^ r^'t)^^'^ 

[0 2 0 2] cnic^^L. yu-^iS^^t)7!i^'0 J: 
v^^-g- Cru-^ig^^B*) tz«i> gx lfS#gi^2 6 0 

11^7-7^^-^^: ^ '^K^fr::fiev\ gHluf^Sniig g x 
1 ^\%M'th. 

[ 0 2 0 3] --yi. g X 2 2 6 2 (i. mJlS^^^^ 

X 2 'Srjg^-t^o 

[0 2 0 4 ] C<7)g X 2\^%^^2 6 2 Ui3\/^T(i. HuiZ& 

-^if^Buf^jfJQj'iS^^HSf^iOiiSg X 2 LTft^^ii 
[0 2 0 5] miieillEMH}fHa^&2 6 4 li. 2p:5l^r-*>n 

iJE.-^^70=ir^^LS 2<7)^-t,iiS'l'^i<7)=£r^^KL-Ci 
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[0 2 0 6] mi 3nj±. m^n&)mmu2 e 4{zx^ 

( 1 ) ^left^T 

• mm • *^ffiJ5t«iJSf v;^-?^ A 270 

[0 2 0 7] ^oma • :¥:K5B^SiJfBiv;^xA 2 7 Otc lo 
iSi^Tii, ^hiz^ m'ljmM.X^-y^Wil 9 0 7&-<b<7)11 

[ 0 2 0 8] ^CT% * mmmmmmi^^y'^ 2 7 

OT&^'S^imjmiJDilJS g X 4 ^?SS:i-^i!^.Sco-t?fl^ife0>^ 
[0-2 0 9] l(Dm^ ' mmmmm'l)^i^:^i'^2 7 Oi^Z 

i \-tm.m^(oW±.^m. \z mirt ^ - ^ ^ n ^ 

[0 2 10] :z<Dmm^m^^nmwy 7^^2.2 ? oti 

iiSg X 4 t LTftS^tv^c 

[0211] 'f^Jit>^. Z,(O^WM\kWM&% X 4 (±. 
5fe1f * t to«§^^llIig1-^/::*^ tc^Sti" ^ 

[0 2 12] • ife3g¥ii5^V ^>;^v;^-rA 2 7 2 

J: ^ tC7 ^ 5^ ^^j^-r^ v7.T-AT'^ ^ . ^ 40 

Sg X 3 a: LT?S^i-^o 
[0 2 13] CCOffi|g^a:^'-r ^>>Xv:7.7^i.2 72 

v^^^liii. S1lHU?^ftDiIgg X 3 3i>^'?tiiiMi)co|3:^it 
m7L\t. -2. Om/'s-O ^LTft^^tL^o 
Hi^L> m^S^i^i5(3'~^LT».^^ii'&{Z(i. Om/ 

(i, »DiiiI30l5:^ffl (t?JJ;iff, 2. Om/s^) LT 
i*:^^n;5)c 50 
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[0 2 14] ■ ei!i§gSrP-^v;^ri.2 7 4 

^tL(±. Hu:^limu-i^^a 1 9 0. |y:^S^I:^> 
gi 9 2. iiMvXT^A 1 9 ^^t^h(r>^^\z^-5% C 
»11 1 ^m^z^± ^ it ^ r t T&^'jZ^^r-* S: fij^ 

H6<7)^aH:£.^^B5f^SDiiS^§*lB9m*DSSg X 5 

[0 2 15] ^oaiSSg.^yp-^ 2 7 4 

* ^ t *y ^ L Z::^^ i± , g ^Wf^iJDjSS g x 5 T&^fgj? 

-12. Om/s^) t LT?^^ 

f^JUniiSg X 5;!i^'oi':iJt(7)i^^<i 2. Omx/ 

s^) h LT*^^;lx^o 

[0 2 1 6) 114 tl^-Tct^tc, g1itBftiSSa2 2 2 
ii. ,5 1?S®^2 8 0 i:^liEffltt©J^fl)gB2 8 2 t^lix. 

{\) d \ 2 8 0 

gltfil) ^ 1 ^m»-r^^B53^-e$>;5,o iHtEfto 1 (i. 
[0 2 17] ^^i5#m-rtL{^. :$:^Ste®St::fcv-rii. 

7.i-r') yy^^i)m'S^^fixmi^^n8 tt^^ne t 
(Dm% (Jt) mzm^inx\^^ho 
(2) 7¥effla}^jwas2 8 2 

otitis it::. ^5|5T-*tit^Ste^7&^tTO-<§SejS<^ 

[0 2 1 8] HI 4 U^-rJ:^U. c:coaKffittftiJ«Bllf& 
2 8 2 l± W - >^-y>;^xX. 286^11;lrv^^o 

[0 2 1 9] Z.(0\^-y^-^'^ ^"7-1.2 0 6{i. Slf^ 
i)m%tmW.Wmm& g x 4 ct) ^ t tCmFlSii^S^ftfLSF 

5^ h x^-i^'t^fztbizmm-t^z^hij^'^ii.mtii^m^ns 

2 ^ miSSrSifihffiJSOfi ^ (1 1) o T Sgi- ^ '> -r 

j^xh^o 

[0 2 2 0] CwT. U->^-y>>^7^A 2 8 67&^§ 
[ 0 2 2 1 ] mi^T^^m^T^^mKh^ M--7.i-^§^«^ 

[0222] Vd (n) = V (n-l) + gx4 • tO 

tztzL. r (n) J ty^^n'smt. \%Umt^i:^L. ¥ 
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[ 0 2 2 3] tfz. ^m<D^mmiizisii^^&mx. y 

X (t) =XO+V-/cos (/9 + ya) dt 

Y (t) =YO+V-/sin (/9 + ya) dt 
fzfzL. 

X : mM«l:^fR)fr^¥lT^xtt±oM1HS 

o : 'J 

ya::$:M03-:^ O ~ u- h ^Btr^mr^ LTflj3^1- 
(n) , Y (n) ^>:^T-*^tL^o 
[0224] X (n) =X (n-1) +V (n) - co 

s ( y a ) -to 

Y (n) =Y (n-1) +V (n) - sin (ya) • 
t o 

[0 2 2 5] tfz. Wm<r>^nm n\.z^i^hB-ny a 

(n) :>:^TS$tl^o 

[0226] ya (n) = ya (n-1) + tO-V 
(n) ' d {n) /L ' (1+Kh-V(n)^) 
fzfiX^. 

Kh : :K^}£^)y'HyT!7 9 (Kin) 

[0227] o (n) = (ya (n) - ya (n- 
1)) • (l+Kh*V(n)2) .L/(tO-V 
(n))-L-Kh-sa 

[ 0 2 2 8] ^-mi)^ik^^-f^\^-y^ 
ffi^7^^TfL»± - ri- ;S) /J 'Sr^.flt^ i)m 
7L{t^ OJg-e*^^i^^ i: ^ {Z'Kb\.^m.X^^fz^^\,z 

(i. >^--7'^ U- > ^- >^>7>'f- A 2 8 6 tllfc^g^ 

[0 2 2 9] »I^7tfr*l^> -f C;X<7)^^tw:fe 

^ <Ki:^rLtnZti}mmL/zt^iZ^r^,. 
-y->XxX.2 8 6iZXi>U->^-'ymm'k^^>-t 

[0 2 3 0] ^zx. ^m<on^(Dm=f^ui:^^mm 
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Sv^KaF^-e^ilijL. U'-'y^-':r<7)tzibi,z±^:0:tik^ 

n s ^^'i^^\ztj:i,^mi)m^m^^^z t '/)mmLfz^ 

- yftij ai o^l^ o ^ ^ > -t ;v bIf tc ^ X 

[ 0 2 3 1 ] ia±c7) j: ^ J.zLXmW-^fifzS^O^m'^ 
10 f^SDiSSSg X 1 ^v^Lg X 5li. 118 tc^i-i:-9tc. 
S*^g52 2 4 Ufit|&$tL-5>o CC0g*^^2 2 4{i. 
<DX^ tl. >f 5 0(7)g1itu?fe*Daffi g X 1 ^fV^L g 

^R1-;5>:6^ ^(omiRit'i^i^^ibhtifzm^m^nzv^^x 
[ 0 2 3 2] z(Dm^mi^^M't^m(Dm^m^j:^^ 

(1) mm^^zx^w^M'^mmmmm:^^ y^i 4 e 

(2) m^^i^zx y)m^mm:^^ r>7s7.-( -y-^ 1 5 o 

;&^S{^$tL. ^>;^ftljffll<^^ 

wo^^-g-nii. mtbmmtru-^mmtxm^co 

[0 2 3 3 ] a . lEiitSj^St 

[0 2 3 4 ] b. ru-^i^i'^^ 

(3) SlSgi.fe-ru-^v^T-A 2 7 4 
^ih^-^^ Z t-h^'iL^Xh^ tm^Lfz^^^ 

40 z(om^^ mmi'f-nx^^xi,. MW\(r>^m^w±-hm 
tz. rp-^isf^^tcti. mm^(or\^-^imi:K^ 
LtzunmmuS:mgx 5 [zcom^izit^ ^m<oi§.7^ 

[0 2 3 5 ] i^±. mr.m\ii:Wi±mizmnLfz:/}\ 
(1) m^- mummmm:^ -y-^ ] 4 e mm ^ 
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gx6=inin (gxl, gx2, gx3, gx4, g 
X 5) 

gx6=min (max (gxl, gx2, gx4), 

g X 3 , g x 5 ) 

c. zri^-^mi'!Ft)^r^'tM^i'^:!^hu-i7iyOx-$> 
i>t^ 10 
gx6=min (gx2, gx3, gx4, gx5) 

(2) w^m ' ^fBmmmm:^'^ y^i 4 eit^m^tix 

a. - 'rV'-^m'^tli)^0 X^±^\^^t^ 
gx6=min (gxl, gx2, gx4. gx5) 

b. -fu-^mi'^M^oxi)^^ :^-o. r^-t;v^{^;^ 

gx6=min (max (gxl, gx2, gx4), 

g X 5 ) 20 

gx6~min (gx2, gx4, gx5) 
fztzL. 

min ( , ) :gSJIil*ItCi5tt^«SOS110^-t>(7) 

max ( , ) :ti^i^{z^ii:hm^<r>^m(On-^<D 

(3) mm - w-m^mmm:^-( a etij^^^^tir 

a. ru-^tS{'^ti56^0 J: § 
gx6=min (gxl, gx3, gx5) 

b. ru-^tg^^^j;^^or*)t). i)-^. r^^ji^m"^^ 

gx6=min (gxl, gx3, gx5) 
gx6=min (gx3, gx5) 

( 4 ) mm - mm^mmmy^^ y^i a e i^mmmm:^^ ao 

gx6=min (gxl, gx5) 

^izLxmn^tifz2'^(D^WMf^S 1 i^i:^/ 
o 2(±. HIS U^-r J: ^ 3^.3^2 2 Gi^tt^S^ti 
^OM^^2 2 6<i. mr^<7)J:^ti. ^iih2^<D 

[ 0 2 3 6] :i(Dmr^mm(0\^m-(±^k(OXnX^:ho 

( 1 ) iie^i; J:OU->^-yi 4 8 ^mi*^ ^ nxis 50 
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U->^-yv>?.xA 2 8 6 J: 
$:fT/;g^ltft 5 2 7ii-*gSfl£ft 3 t LXM^^ti^o 
(2) il^^tli: l^-V^-y 1 4 BTlf^'^^^^tLTv^ 

zcnm^izii^ m^^i^z X ^i^^irU^^zRmLfz^m 

1 7&>g^tt^a 3 t LXMiF.^ti^o 
[0 2 3 7] ^Jiisnm-ttiil. Z(DMiKm2 2 6 i^Z^\,^ 

mf£Siii*y^S52 5 4 5ir-'boif^ti^o%^-rfij^ 

[0 2 3 8] ±<2Jg^a2 1 0O®t6^m^L/c 

m 5H(±. 113 ui5^t;^±^^:^t^as^•tv^-;^ 
[0 2 3 9] :i<7>±12:J&^SBffi^v^-;viwi5v^T{±. 
^r. >?^7-vys 1 (J':i.T. rs 1 J T-«i-c. flfeco 

2 0 J^v^L 1 2 4 i)-h(Dm'^-/)^^m^tL^o Z<DS 1 
ti. 3oO«-^ffiL31gB2 4 0 ^v>L2 4 4 *:ffi^LTv^ 

[0 2 4 0] <Xiz, s 2tci5i^T. m^<oEm-mi^'bum 

Sg X 1 7&^}S^^:fX^o wOS 2(i. g X ni#SB2 6 

0 =$:1S;£LTV^^o mV^T. S 3 It^EOg^ 

mkuummgx 2i}mn^fi^a z<Ds Sit. gx2m 

n^2 6 2 ^IS^LTu^^o S 4 i,Z^\.-X. m 

g llfj f^SP^Jt gxS'Srv^LgxS ^ti^o 
:i(DSA ti. ^^1^i^^Jfflia52 6 4 ^ttSiLTv^^o 
[0 2 4 1 ] Stt^T. S 5 CCi5V^"C. -e^ib Socogli 
Bljf^*nj«iSg g X 1 35rv>Lgx 5 0^*>0 1O7ii«|93i&0 

^mmmwi^mi^g x e t Lxm^^ti^o :z<os5 

ii> miRU2 2 A i:mf&LX\^-^o 
{0 2 A 2] ^(O'ik. S 6 iciot^r, mrizEOgUtE^ ^ 

im^n^fi^o z<r>s&ix. 5 n*Sftg&2 8 0 

LTi^^o ^^^T. S 7 (I:fct^T. mi7^0g^ttft ^ 2 

■hn^n^fi^o wos 7ii. aemKj%iJiaias2 8 2 ^m 

[ 0 2 4 3] ^cof^. S Stli^v^T. ^nfb2 0(7)g^ 
fitft^ li3j:C/o^ 2 0^-t,c7)iO7!i^fli7E0g11ttft(^ 3 
t LT^^^ti^o ZOS 8(i. ^*?SP2 2 6 ttH^L 

[0 2 4 4 ] \:X}zX. C<7)±(3:}t^-ai^^v3.-;K7)- 
[0 2 4 5] U 1 6 icti. (14 ii7j^i-Tt2:t&^aS2 1 2 

V -7 y ^ ::^rmj&i)mm,\.zm^ Lx^m^tixry^ ^ 

[0 2 4 6] TfiJt^ai 2 1 2 ti, J: ^ 

( 1 ) mMt/t.^.MM^§D3 0 0 
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2 2isximmmm.mmm 1 2 4 i)-h<om'^\>^m^' 

[0 2 4 7 ] ^oSI^t^^-.s^^asS 0 0 tiiJv^tti. 

!1S:<7)^ ^'^^S^^OiiKI^. ±liLtif^SB2 1 0 HJ: ») 10 
10 2 4 8] ^omP^^^Ait^a^S 0 OHi^v^Tti. 

[ 0 2 4 9] ^/c. ::o#Mtt^4«^Se3 0 0 Ui5 . 

[0 2 5 0] -^tl. ^^-^603--^^ >^-#1475'^ff^ 
t ^® ^ (7) PbI i5 tt ^ S^g^iSCTi^ - i> fit t^iiJ3t L pT 

[0 2 5 1 ] @1l3-l^- h ^^ff^2ft-t'r;vo 

^ t {iS^ s ^ ^ <7) - U > vm'&'hm'B^^i)^ 
[0 2 5 2] :i<DX,n^j:^^\'^m-^^. ^%m^mr^^ 

[0 2 5 3] *^t:6«Jti{i> K®/ii±> ±ia3-U- bfi 

o 

[0 2 5 4 ] tfz^ ^i7)^]^t^tlgl:it^^3 0 0 t-io^^^ 
T{±. 0OAii\ ?:>f$:::^V yft/^Ti^N # 1^^ 2 9 6 2 0 40 
2 5-^^^i::i£Sc^ti'Ct^^ J: o SlI^<0^ti--< ^1 

7^ i" ^ ^7^)\^<r> — T- *> o 
( 2 ) @ tim^t^BSvi^gr. 3 0 2 

gHa - U - b y r d <t g^mf*^^^^ '^'^ft/? d ^ 

[0 2 5 5] ^<r>fz^. ^w.-nm^MmSkn^z 02 50 
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ii. HI 7tcS^-ti^t'. @S3-l^- hS»a3 1 0 
^gUm^X'j -yyftia^S&S 1 2 t ^«i.-Cv^Ji,o 
[0 2 5 6] gSa-P- h5S»SB3 1 Otcisv^TJi'; 
@S3-i^- b y r d^^ ^i^m^iVt g^*g 

y r d = V • 3/ ( ( l+Kh • V^) -L) 

^nicHL. yfn\%%uz 1 2^ci3v^r 

(i, g1i5:«:X'; •;^yft /9 d7&^ ^J;il^^ ffi^^^iVt 

^ d = { 1 - ( (m • L f • V^) / ( 2 • L • 'L r • 
Kr))) • L r • o 3/ ( (1 H-Kh • V^) - L) 

fzfzX^. 

Kr : f^ftOri-:^'; >^:^7->f (BSLin) 
(3) 0 4 

^tLl±. g^*M4^,^S«»i&3 0 2 tli: t9«*^:H/^ 
g H^ffi^^S^S ^ ^3F|.-r ^ a6 ( imii^ r ^ ^ J:- - 
7 0?^v^L8 2 t<0^*iJf»i--<§$1Jfflia: 

[0 2 5 7] ^co^Jf»M:?S^^U 0 4 Sl^co^tfcB 
gi5J:U^g114^^.S^t::*-^*i. *:fl:tiov^TOgS3 
> hMd tm#^6^^^g11mrf^l3DaSg X d h g 
tlltlJn^^Jtg y d ^ ^-ett^'ixMtSlMt L-CvSffi->&o 

[0 2 5 8] ^(Dfz^. UYi^m-knU3 0 4 i±. 1 8 
tC^i-J:^ti. g^3-^-> > hiS^^3 2 0 t gS 

Hu ?i:sn7is?g^ffl$ 3 2 4 ^ ^mmvi^m^nuz 2 e t 

[0 2 5 91 • g1i3-^-> > h?S^SB3 2 0 

^OgHa--^-^ > h«i[Sli3 2 0 Uib^^/^rti. 
tiiIJ[JD6t)t*f§±^-^bti^gti3--^-> > MVId 

iil/glf S-U'- b y r d ^X^^M^^XiK^ 

Md = a- (/?-/9d)+b - (yr-yrd) 

fzfzL. 

a :m7^mtfzit^s.v tmm,u ti,zjB\:xmit'ti>'^ 

c:<7)g^Buf^SD7mE«^^Ii3 2 4 icio\.^-C(i. ±i^i^^ 

^2 1 oyp*bm*&^n/^giiH5?^spssg X 6^^ 

(DmM:^^'T-'^^X^^m^^^(tMW}(r>mjM^^iJ^i^'>^-t 

^^a!]4^gtiHlj^^t3D7igg X d75i-;t»^n^o 
[0 2 6 0] ^<30g1iBUf^tJD3*iSiS^§r.3 2 4 tii5o-C 
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[0 2 6 1 ] :^nmfmizi^\.^xit. ^m^iz^ m 1 9 

^3-l--hyr<7)g1i3-^-hyr 

I:T. ?fiIEMg P 1 u s (D^T^mg Plus O^^^'ifcS^ 
ft^o :z<DM7ElM.g F \ u s Oi±. m^i^. a-u-V 

[0 2 6 2 1 :i<D^mmmnmm^nU3 2 4 ui^v^r 

(i. ^(OX^ iZLX^^^tirz^^mgP 1 u s O^ffl 
jE1-^/^i6tcShtt#^tL^r>f >VG a i n^&^ifc^^tL 

^iz^tixm±m.X'^i> 1 ^-ciiiDi-^ii^ lt^^-T 

[0 2 6 3] ^OgS«rt*iDiSjS«»a5 3 2 4 tCi5V^T 

ti. m)i£<7) J: ^ tT;9t^^n/c^^jig P 1 u s 0 
tl. ±3i<7)J: ^ CcLTife^^ti/cy-f > VG a i n ;i^ffl- 
tt^^n^wirtcj: Mim^J^miEmgF 1 u s 7!i^« 

[0 2 6 4 ] z(D^mmmn^mmmu3 2 4 ni^t^r 
it. ^(omn^titzniESigP 1 u s7!i^gs«r?^i]Q^jg 
gx6i,ztm^ti^:ztizxy). m^m^j:^mmmm 

it. m2 QiZ7j^-rx^\.z. ^mmM^i>zm^. '^m<om 
^j.-mgk (%) x^^j^-^^hti^o ^hi^z. ^mmmm 

fi^o :z(r>mmit. mM%mmzmM^(n:^y^>m^ii'^ 

mm-fh :z t ^nu-th h ^ ^ -> 3 yumzm^-t^o 

[ 0 2 6 5] l^mm^ym g k it. ^'mmi'W-AZt^y^^X 
it. gtla-'t-^ > MVId ^3- V- btlMA y r t 

y r t ^V'^T-gHH--^-^ > KM d c7)IS,^,7i>- 

xk'^^Mzm'^m^j^wp^gk t. gii3--^->>h 

M d L^iri^T-S- U- Ml^A y r <7)t|.6;;{^. t,* 

^j:i^^J.-mg k i: ^ti^c 

[0 2 6 6] tz^x\ EmmmuiM^g X eir^'j^-^ 
^xEmmmmstgx d^n. 
iz^m^imM^^fz^z. Emmmum^g X d^wm 
mmm&g X dizmm^-^^^it^^^'Z^miztji^fzm 
^mmmnmrngx di:m.^izmm^-±fz<r>xit. 
m^<ommiz^,^f^^iu^^c^-^Mm^'^^c 
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[0 2 6 7] -ec:-c. :^mmBmAzia\,-xit. g^um 

m^mg X d(Dm^^i^:/)mm.^ti^o i-^t>^,. s^j.^ 

i^gkti. ^tL7&«0T'irv>Mt^|S:^^n/jf^. 0 UJEft 
;&^ttT^^7&-tc 0 tiMS^^tL^ J: n t^z^t^-^hti^co 

X$>^o 

[0 2 6 8] Mi^^^Zit. :$immJ^^JZ^\^^Xit. m2 

lizm-rxoi^z^ g:^3--=e-> > hMdti£Di:riiSD 

-r^xniz^'j^-rngk-^^^^B^fi. m^^x. ^Wutw^ 
10 thznj^^^^y^ >G B i 1136^*^^^-5)0 -ecoi^ 

^$tL/c^*-f >G a i n;5^ ±tlik^^ iifzi^.^^^ g k 
[z^n^^fi. ^ti},zX^. g^3-^-> > hMdtr 

[0 2 6 9] ^h\,z. :^mmiifm^zio\,^xit. m2 ikz 

^fJ:otc. 3-U- hii^A y r tcSCTliSn-t^S) J: 
^ CM^-^ig k7!>^'i^^^n. 3 -I- -Ml 

^A y r izHmi-^^^^^^Ji^'J^^mg k'/)mM^ti^o 
[0 2 7 0] -eom. 3)>:^Sfeff^^.t-i5\.^Tii. HI 2 

J^±vS»^tl7L'2 0(7)^^fii)J^«^-I?g k 
^mj:m.'J^^^ g k ^^nn ^ti^:ztiZfj:Z>o 

[0 2 7 1 ] ■ ^mmnmmnnus 2 6 
:z(oEmmmmsi^n^3 2 6it. g^3-i.-byr 
dtmmvt u^o'v^T g mmijmm g y d 

[0 2 7 2] z<Dmmmmmmi^M-U3 2 eit. 
If. ^k^^m\^^xsmmtuMmgy d ^mn-t^o 

[0 273] grd = yrd-V 

30 j^:j.±. Ti<Li^^U2 1 2(Dmm^m,mLfzi^^. 1112 2 n 

it. 113 tii>tt'2>Tf2it^"^^^v^-;u<7)j*iS^^"7n 

[0 2 7 4 ] ::coT{a:J&^affi-^v^-;niiot^Tii. 
t-r> S 3 1 i.z^\.^X. mj!^<D^M^mm'^m^^ii 
i>o ^OS 3 1 it. :¥r^«c.^a«^aS3 0 O^rmj&LX 

[0 2 7 5] ^Atl. S 3 2 iZ^\^^X. Hu3zEcOg^3-U 
- b y r d7&-«^^tL;5)o wOS32(i> g1i3-U- 
h«ffa3 1 0 ^Se£LTt>-2,o S 3 3 

40 X. mm<^^mM^:^') y-fn i? d:^^^n^ti^o z<n 

S 3 3 li. ^m^if^^ U y 7^:ftvS^S;3 1 2 ^tS^LT 

[ 0 2 7 61 -^60?^. S 3 4 iribH^r. mjj£<7)gS3- 
> hMdTli^rll^^n^o Z<DS3 4 it. g^3- 
■=e-> > hif^^3 2 0 ^«jS:LTi.^^o ScV^T, S3 

5ui5v-T. m&(r>mmmmmmg X diimn^n 

::<7)S3 5ii. g11mjf^t]DiIS?tm^33 2 4 ^mf?£ 

gg y d7&-;s^^n^o c.<7)S3 6(i. ^mmmmm^ 
50 »§B3 2 6 ^m®:Lro^c 
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[0 2 7 7] W.JiT% Z<0T&1^^Um'^V^-)l^(O- 
[0 2 7 8] 112 3 fiZit^ 114 HS^1-^^tSC2 1 4 COV 

[0 2 7 9] ^tf SB 2 1 4 ti. >k<OUid^^^tT X o t^ft 

A. ±efl^Ea5 3 4 0 

^co±e^S£a^3 4 Oli. ^liOT^^^^-^ 7 0^ 
v^L8 2 0^#tcr^LTlS:ltb:ix. TfiiJIf^ai 2 \ 2 10 
<b«*&^tL?^cg^mM4^^.SMd, gxd, gyd^^ 

aSi-^T'ci^U^T^J'f-^-x-:?^ 7 0 ^v.^L8 2 ^$IJffl)-t 
-<^aiJ^MlS^^r i^'-^^jL JL- i5'70^V/^L82 ur*^LT 

[0 2 8 0] C:<^±f3:53'Ea53 4 0 Ui3V^r(i. :g:r^ 
7 0 ?^v^L 8 2 (ii:^^Jfflim (J^JIT. T^ft 

(1) BufS:br^S:S^S£* 

^nti. ^ft^Jt^M^. OOmif^^J^ftiJffll-t^ 20 

(2) ±T5jr^iS5-@£M 
(3) 

-r^t?*^,, yu> h7.Tr') >^'^M5 0 h 'j-V^^ 30 

B . Tfe^iSa 3 4 2 

^(DTitL^mm>3 4 2ii. ^laOT^'-^^^J^-^ 7 0^^ 

[0 2 8 1 ] Z(DT&^nm3 4 2 (i. ^^^Mff^.^.t::i5 
v^-Cti. h U-Y > t yv-^ 5 6 t(Dm.^'^iiZm 

^LxmUhtixi^^o ::(DTiijirmU3 4 2 it. ±fi: 40 
»mU3 4 07!>^*bfit*&$n/JH5{^t?r^3iI5tid»^^W- 

c. tyt^iC3 4 4 

w(7)$ijtfll^3 4 4 ii. ±f5:^i£§f>3 4 0 ^ fjiiT(S5tS£ 

§&3 4 2 i)^hmi^^ntzums^mm^ti^xnr^m^ 

COT^^^JL JL- 7 0 4'V.^L 8 2 ^*lJfflJi-'5)^5tT'*) 

[0 2 8 2 ] i:k±m.mLfz±&^^^3 a o, te^ie 

%3 4 2 iDJ:t/^jtS)ai3 4 4 (i. -f-tt^'ti. V7 h 50 
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T «}^±5: HJffitH t /c«Sc<7) ^ V* ^ - ;v «r n > 11 ^ - 

tc. ROM 9 4 titi. ±ffi^5-ESfBffl-^v^-J^^x Tffi 
^Ea^ffl V ^ - ;v ^ . Sy a^iSBffl ^ v ji. - ;v t 

[0 2 8 3] J^:J.±> ±&»1SS.U3 4 0. Te^J^E^S 4 

mLfzi)^. i^j.T. M:^^^zmm-t^o 

(1) ±&»1^^3 4 0 

cco±fi:^Ea53 4 0 t±> [il2 4 ti^i-J: ^ ti. ilS^' 

-Y^mili^^a^^s 7 0 giPxxT v^^WJfSJgfS 
nm3 7 2 t. Em^:^^^>iy3>mmm\mu3 7 4 

t ^^trX n izm^^tiX\^-:ho 

[0 2 8 4 ] Em^^^m^iiitimnu3 7 o^z^\.^x 
it. ^mmmm'ik'tj i x'/j^Em^ ^^mikti imtzm^^ 

[0 2 8 5] 112 5tw(±. Em9^-^mtktiim&3 7 
0 (om^^^i^^y n - ^ ^ - h xm.±^ti^ $ tir v ^ 

[0 2 8 6] S 5 1 Hi5W^r. 4-0(0^^1 0(D 

[0 28 7] Fx = gxd - m 
tzfzL. FrnJ (i»:W»S^^i-o 

[0 2 8 8] >Xi'Z. S 5 2 lii^v^T. ^ ti/cg 

lii^^Blf f*:^) F X 1 0 U:S'Ei-'2>/::i6H^¥:® 

1 0 :::t{znm^ti^-^^'S^Emmmwkti'f)mn^ 
[0 2 8 9 ] zcomwt. m^^^. ^m^i^WiktiF X 

§ ^ ^zitm Lx^m^i^Wikti F X 1 0 iz^ni 

^tl^X^ tClT^ :zt:^mn^X^^o 
[0 2 9 0] Sfr«. *mr^. 2EmSi3j:r>*:&?^eo-€- 
ti^'ti<DmmF\<0±^ *mi^> 
i:^>':=&?^^O^tl-r:fx^0JiTt3t f z f 1 . f z f r. 
f z r 1 . f z r r T**-^(^. f 1 • f z f 1 . // f 
r*fzfr^,«rl - fzrU/jrr-fzrrT 

[ 0 2 9 1 ] ^ o^^, :fcB5ife. ^mJl^. X 1/ 

^ikn<o^ti^ti<D^^^mm9m^kyj f x f i o. f 

xfrO. fxrlO. fxrrOil. ^k^X:^tbhtl 

ho 

[0 2 9 2] 

f X f 1 0 = F x ■ (/i f I • f z f 1 ) / (m • B) 

fxfr0 = Fx - (/ifr-fzfr)/(m-B) 

f X r I 0 = F X • ( // r 1 * f z r I ) (m • B ) 

fxrrO = Fx - (//rr fzrr)/(m B) 
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g : Mtimms. 

B : /I i \ • fzfl+/ifr-f2fr+;irl • f 
zrl+^rr' fzrr 

\^±m^Lfzii^^mmmm&t) { x f i o. f x f r 

0. fxrlO. f X r r 0 

tifzfU fzfr. fzrl, fzrrii. 

[0 2 9 3] f2fl = fzfO+m- (- g x • H/ 
L/2-g y • H • f r o 1 1 /T) 
fzfr = fzfO+m- (- g X • H/L/2 + g y 
' H • f r o I 1 XT) 

f2rl=fzrO+m - (gx-H/'L/2-gy- 
H • (1 - f r o 1 1 ) /T) 

fzrr=fzrO+m- (gx-H/L/2+gy- 
H • (1 - f r o 1 1 ) /T) 

m r^MSiCet^o) 
H : M^L>-^ (K*o) 

L : ^m<0^^^ (= L f + L r ) 

f r o 1 1 : 0J^±1 J^T<0fil4-^^7n> h u - )vm 

T : mm<0 hUy V (gE4Q) 

f z f 0 : mHiffrS^o^fre^^o&WSfi^ (=m • L r 

/'L/2) 

f z r 0 : mmmM<D^^^ti^-^(DmmEl» ( = m • L f 
/L/2) 

Lr :'im^m^h^mM't^j^.tx'(D^m 

S^U. :£mlft> ^Bulfe. £?^fti5J:i;^«^te^O«^j f 
yfK fyfr. fyrl. f y r r (i. ^Jx. « 

±.Tti fzfU fzfr. fzrl. fzrr 

[0294] fyfl=(m-gy*Lr+I-dy 
r) - fzfl/CL - (fzfl+fzfr)) 
fyfr=(m*gy-LrH-I-dyr) -fzfr 
/(L- (fzfl+fzfr)) 
fyrl=(m-gy-Lf— I-dyr) - fzrl 
/(L - (fzrJ + fzrr)) 
fyrr = (m - gy-Lf— I • dyr) - fzrr 
/(L - (fzrl+fzrr)) 
fzfzL. n J *M03-1i1±^-^ > h (Kt*n) 

[0 2 9 5] ^(D^ii. m2 o(OS 5 3 ^ZiSi^X . ±i£<7) 
J: 0ULT?g»$n/jS^i^1SSiJHuf4t) f X 0 
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[0 2 9 6] ^(Oa-^-ji > hS^^ts^rfSgV 

fligiJmlf^tlf X 0 7!)^$iJ16:^jT-*^^^^^Jt::^ 

[0 2 9 7] :&fFft. ^£fSSi5 J: U^^fef^SiCftlJ 

ts:^}^#^L/^^ t tiff-? 3-^-> > vmtmi 

10 1 . M f r . M r U M r r ti. ^5:® 1 0 (DUW)t) t m 

tit(o^M^. ^ti(r>±.Ti3\z^^\:.x^'^i)mit'tz>f& 
i§R \zmm L v^i^B tz^m t iz»{1^xmM 

[0 2 9 8] mt^^ti^^mmni^zmm 

[0 2 9 9] ^mSl 0 <DmW}tl\<Z-t ^ 3 > V 

^itmi U Mf r . Mr 1 . Mr r ii. t<DmW}tlii^^ 

xfUMxfr.MxrUMxrrt. 1 0 <0 

20 IH^ja^ncjf ^ 3-^-> > h^^tfiMy f U My f 
r . My r U My r r JglSn^^S^O^MCt^i* -? #m 
ftl 0<O«ttl^>fttCl*^ 3-^-> > H'Se^'ftlrMz f 
1 , Mz f r . Mz r U Mz r r t c7)^DtC^ L 
[0 3 0 0] Cl^tC. 3~^-> > hgc'ftiMz f 1 . M 
zfr.MzrUMzrrti. ffMtCiS v>Ti^S^t!)3&^ 

30 [0 3 0 1 ] ^^fi^tcii. 3-"^-^ > h^fbfiMx f 
U Mx f r . Mx r 1 . M x r r li. A ^X^i^X 

[0 3 0 2] Pmtji^zx^r^ u^^h3-^->>h 

Mx f 1 =T • f X f 1 /2 
Mx f r =-T • f X f r/2 
Mxrl=T-fxrl/'2 
Mxrr=^T- i x r t y 2 

tfz. mmy3^zx^xmtitm'j^--t^:it{zxha-^ 

40 - > > h ^f tSM yfUMyfr.Myrl,Myrr 

[0 3 0 3] M y f 1 =-L f • (/. • A f 1 ->/ (/i 

- • A f I f X f 1 ) 

M y 1 r = - L f • (/i • A f r - v (// ^ • A f r 
f X f r ^) ) 

M y r I = L r • ( • A r 1 - v' ( " • A r 1 - - f 

X r 1 ^0 ) 

M y r r = L r • ( « • A r r — v ( // - ■ A r r - — f 
X r r-) ) 
50 tzfzL. 
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A f 1 : f z f 1 +H • f X f 1 / (2 • L) 
Af.r:fzfr+H-fxfr/^(2-L) 

A r 1 : f z r 1 +H • f X r 1 / (2 • L) 

A r r : f 2 r r +H • f X r r/ (2 • L) 

^'^t^^lt-t i> z t f^z X ^ B > h^itmz f 
U Mz f r . Mz r U Mz r r (i. -Rjxt^. ->:^i::J: 

[0 3 0 4 ] 

Mzfl=Lf-.£/-H-fxfl/'{2-L) 

Mzfr=Lf ' u - H- fxfr / (2 - L) 
Mzrl=Lr-/i-H-fxrl/(2-L) 

M z r r = L r * • H • f x r r / (2 • L) 

f r. Mr i ^ Mr r i±. ^X^Tm^fi^o 
[0 3 0 5] M f 1 =Mx f 1 +My f 1 +M z f 1 

Mfr=Mxfr+Myfr +M z f r 

Mr ! =Mx r i +My r 1 +M z r 1 

Mr r =M X r r +M y r r +M z r r 

Stv^T. mZ 5<DS 5 4 tCi3V>T> ^ <D\^M- ^ Hfz B - 

hud<Dmnm^m^m 3 0 oNm) ^m^ 

^^com^lElIt^ ^ > - ^ Wffll-r ^ ) , t:: i: o T $ 

1 ooii]^ftjs*ijffli> m^tz»it^m^i o(Dmktim 
m cru-^b 6i,z2:^mW}ti. :^>vyrv-^\zi 

J: o T tL-e'ti^m $ a ^ o 

[0 3 0 7] L/ctJi^oT. S 5 4 tci3u^Tii> IE5it:: 

ii. '^jE.^mmm^k-n i x oo^iiE:^'. tuisvs^^n 

dc7)^-t,#m^l 0<7)|y{^:tj^J^^m:oT*i^^n^-< 
hU5th(ni^fV^%\zm^\^^x'^f^f\.^z.}i\ztii^. fz 

f^^3 co:£:&^ U J: o ^ >5> -< ^^9^ ^ m g H 3 

> bM d t ^^^o /c/it> ^mB-'^-^y V 

[0 3 0 8] S 5 4 lliJi^^Tii. ,i,f$:fii|H(±, S^^tL 
/i3--t-^ > h^fk:t7!>^i1i3-^-> > hMd 

^-r'6^^izii, oo®^g<nagijHij?^:d f X 

0 75^^ O ^ 5 g «1SSU mi f^:^? f x t ^ ti ^ c 
[ 0 3 0 9] :inu^^L. iS^^tLfj3-^-^ > 
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^tfi:;ii^g^3-^-> > hMdHj£t9^v^:^>g-trt±. :t 
A f xi^^i'^^-^^C t lCJ:oTgffi3-^-> >>Md 

[0 3 10] ®^g^1iSimf^:t; f x 0 (IE 

Ortl&tcov^-CiiA f x?S^^^-^^^:fi. :£:&mj^<7) ^ 
10 (7)S!lD]i1^^HOV^TA f xi^m^'^htl^bZti.zX »} . 
m*?-g^1iSfMmil f x7&^iS»^tL^o ^tih&.n(0^ 
^tcov^tfi. ^^g<Sf@SUmjffe:tJ f X OTii^-f-oS 4* 
*?-g^1iSytuf^;b f X t ^ti^o 

[0 3 11] tfz. mn^tifzB-^-jiyvmtSif}^ 

^ -^coSSS^^V^liov^raiJiij^j^ A f xigiD^-^^ — 
2e*?^^co^ -t>^oiiS[i]i^^tcov^T$iJK):?:j^ A f X 

j«^-$^i:;2)C iitc J:org3^3-^~> > fMd ^r^S 
LXn t ^fi^o -^LT. -^(DfzttXD/^ f x7{>^?a»^tL 

20 

[0 3 12] C<7)^i>g'. J^^gS^gljBuf^ll f X 07&^ 

ti. 2E^fg^^o^ -t,(7)j^ii[^$^noi.^T A f xiiijn^-^ 
•b:ix;5>^i:iii: m^^^WAmmrikti f x7i-is»$*i 

f X 0:<r-'^c7)t Sft*^@*§1iSIJHUf^:t; f X t^fl^o 
[0 3 13] i^J.±(0^^m:^^hmhi)^^j: X f^Z^ 
mAZXtiii\ g111@S!JfI^t)c^'&lt11i-=^t>*,g^^#: 
tul^:/J^»^Loo. g<l3-^-> > hMd tr3iffii- 
30 t-^^'^^ttii^ho 

[0 3 14] 112 4 tI:^i-g^X-rT»; > ^ftlJiSSSff 
^3 7 2 tCjoV^Til. gH Btrft;^U -y-T^ft a f d .hg^i 
f*^;^ yy^a r d 1 7!>^'g It 7^ T U > i/Mfftll: (mr 

[0 3 15] zziz^ gtimrl&;^u y-yf^ a { d i>EW: 

[0 3 16] z<DEm:^'7^r')>ymmmiinnu3 7 2 

40 $'-li:i^ti^3-^~>>h7i^^@1l3~^->>MVId^0 

d i: gS?^te;^»J y-y^ ft T d -BHIi-lf. It3-U 
-hyr>:gti3-U-hyrd t 0^tCSo%^T?S^ 

[0 3 17] 2^^*SB^iciDV.^Ti±. mmmn>^') y-f 

f^a f d7&^^X^^ffl\.^Tm^^tl^c 

[0318] o f d = k i ' (yr-yrd) 
tzfzL. Fk f J iijE<507El^-e^^c 
[0 3 19] ttz. :^mmmiZ^\.-Xlt. gtff^^X 
50 'J v^ftft r dT^^'-^C^^^'.^-Ciiff ^n>2>o 
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[0320] ard = kr- (yr-yrd) 

[0 3 2 1 ] 112 4 ti^f §^-»^:^-^> V 3 >m'mmu 

^a3 7 4 tci3v^rt±> ^tir»i:^^S^<?)-€-tL^*tLtc 

[0 3 2 2] ^mt^(oEWJ£tx^m±. m^i^. 

[0323] KfbO+Kfbl ^ f (gxd^+gy 10 
d2)-Kfb2-DF 
fzfzL. 

K I b 0 . K f b K K f b 2 : ^Sc 

df: k V (^Mo 3 -^fibj^^^-^-e* 

- b - h y r - W - h y r d T^^^O^l^t ^3 

-I.- h y r LTSim-r>5>C:<h75-'prBg'C 20 

[0 3 2 4] ^^^(o^mrry-^m^mmt. 

[0325] KfcO+Kfcl - yT (gxd^+gy 
d^)-Kfc2-DF 

fzfzL. 

Kfc0>KfcKKfc2: ^S: 
^HU^O§^D-;upJ14iif r o 1 lit. fi?iJx.tf> ^XSi 

[0326] KfrO + Kfrl -v^ (gxd^+gy 30 
d^) -K f r 2 • DF 
fzfzL. 

KfrO. KfrK Kfr2: ^Wi 

'i^M^fifzEm^-i^nmm.i ro i j a. mjaioj;^ 

gS^^-f ^mrf*?D«»SB3 7 otift*&$n. 

[ 0 3 2 7] ^m^(OUmii2^Wi. 1?yAti\ ^X^^: 

[0328] KrbO + Krbl - (gxd^+gy 
d=')-Krb2-DF 40 

KrbO. Krbl. Krb2: ^fi 

[0 3 2 9] K r c 0 + K r c 1 • v'" ( g x d g y 
d^)-Krc2-DF 

tzfzL. 

KrcO. KrcK Krc2: 

^ik^<D^m^ - )^^mm r r o l Mi> 'X5t 
^m^^"C;S^^^i;2)= 50 
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[0330] KrrO+Krrl • yT (gxd^+gy 
d^) -K r r 2 • DF 

Krr0.KrrKKrr2: 

1^±. _h{i^K§B3 4 0<D^n^^mmLfz'^K Hi 2 6 U 
ti. 113 tci5{t^±e53'S£S&ffl^v^-^i-^^I*I^^^'7D 

-•^•v- hX*WL±&}\>zm^tiX\^^^o 
[0 3 3 1 ] ::0±fiS^BegRffl^vi-;wtii5\/-T(i. 

^tL^o C:OS7 1(i. g1ii5'^-\'Htr?fetl?S^^3 7 0 

[ 0 3 3 2 ] S 7 2 Ui^v^r. mf^E<7>S11^xT 

u >^^Bijf9aja»a3 7 2 Scv>T. s 

SK3 7 4 ^tg^LTv^^o 
[0 3 3 3] J^I±T% wO±^59^S£«8^-=ev^-;K7)- 

(2) T&^^U3 4 2 

c:oTe:55^iBgB3 4 2 l±. ±e5^EfB3 4 0 Hi5v>ri*: 
^^:fx/::*^Kl 0<7)^#^@^1imf^:^} f x7!j^^3E^^ 
tt>2) J: ^ t-. ^nti:^tfi:^-t^$ijffllM^^> V > 1 4 . h 
^>>^< •;'V3>2 4i3 iCfyix-^ 5 6 C£-S£-t'?>f& 

[0 3 3 4 ] ^ (OTHi^^m 3 4 2 ti. (H 2 4 tii^l" J: 
Ot::. gtih^v;^^ V3 >ai:t? h^^:^^iS^a^3 8 0 

3 8 4 ^ 

[0 3 3 5] a. g:^ h ^ >>^^ ^ V 3 >ai^J b 
^aS3 8 0 

4>mmM>4 0 oii^^LT}if^i--<^g^h^>>?.< -y 

[0 3 3 6] Li)^ii. ^mhy>:^^yz^a>th:f3h}i^ 

^li, h 7 ^ y V 3 > 2 4 coffiti h ;v^^7i«T"7 T u 

> V -V ;v 2 8 HJ: :£:&?i^^i:::^^t:5t@S ^ti^Zt 

h ^ ^ V 3 > 2 4 h ^Mffll^Hfe^ 

SEHtC|?g#7!i^*^ w t ^^mtXik^^ti^o 

[0 3 3 7 ] ^r. mt) ^ ^^^^auffli^fg 

b;^i5^ t t d 075^ ^X^Ui n;5c 
[0 3 3 8] 

ttdO=max (fxrl, fxrr) - 2 - r /" y 

fzfzL. 

max (fxrK fxrrj : £?^E:^cOg^fif^:tl f 

X r 1 t^{k^<D^mmikp i X r r t (D n ^it^ y^^:^ 
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r : 0(D^-(^r^'^ 

y : "TV T > V ;v 2 8 o^'-Vit 

:^ h V < 7 V 3 >}^ti h t t d -^<7)SlJ^ar 
6l«SHO±RHiLMT u Xi^m7Lh^%\Z\t^<D±M 
M> TMLMT 1 o 4-T[l^*^^t::ii-^<7)TI>gM^ 

>3 >aitl h^l^rJ^ t t d 0 Ji^lC^^^n 

10 3 3 9) J0ri5#W-rtL{^. tlii? h (7)®]®) Djtgfg 
HcO±PlltLMT u p:fcJ:t/TllliLMT 1 oti. f^S 
<7)yN-7- h >flJ^§B4 0 0 (1I2 4#B8) :6>ibtt*& 

e ti. '2) c 

10 3 4 0] b. gliru-^ h;l-i5^ig^aS3 8 2 
^coMliru-^ b;Vi5^?g«|fB3 8 2lCi5v^r(i. aE:fe 
Bl]^{:o\.^r(i. gUtuf^^ f X 1 1 . f X f r 7ij^3:M 

<7)ru-^^mSP4 0 2 (EI2 4#BB) Ci^LTjg^^ 

[0 3 4 1) :8:>($:etJt::{i. :£mj$^ t ^hu$^ ^ 0>en-rti 
Ogliyix-^ b t f U b t f r 7!>^ ^^tC J: 

[0342] tbfl = fxfl-r 
tbfr=fxfr-r 

X : ^%-^ \ Q<D^-(^^^^ 

L-c> Te^oru-^»Jt9^4 0 2 tl^^LTit^-r-^^ 

[0 3 4 3] ^m^^^it. :^tmt&k^t(o^ti^'n 

(DEW:-ru-^ h;v^^ b t r K birr;!/*. ^X^iZX 
[0 3 4 4 ] 

tbrl=fxfl-r+tte/7/2 
tbrr = fxrr • r+t { e y / 2 
fzfzL. ftteJJi. h^>>^^ V3 >2 4<OttStJ 

[0 3 4 5] ^(OmiEthtjhJi-^ t t 

e ^W- h U-r >$ljffll|?C4 0 0 7^^<bfit*&^*i'5»o 

[0 3 4 6] c. g&Syuffi^a3 8 4 
^<7)i?&®//«l^a5 3 8 4 li. Te55^K§&3 8 2 J: ») T© 

uesi-^^w- h u ^ >^jt^§P4 0 0 tm^(^ru- 

[ 0 3 4 7] w<Og&ffi//«l^^3 8 4 ICiSv^Tii. i 

-r, :¥iiv>^m^i o<7)^iijmgi:co^T-^^m^;^ 
^mmi-xm^^n^o ^m^^zii^ ort 
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tf. 3km/h) *^^s■c^>•p7^c7&^ ^[s<7)fl^^m±-5- 
[0 3 4 8] ^mitMn^ y y<7>Baj&Bf -c*^ iifij^ 

10 [0 3 4 9] m^wrikt)it. h V-^ V^JSlfM 0 

O^^hT^^nms 4 2{zmn^ti^. yyy:^^yiy 
3 > 2 4 b iVi^' t t e ru-^WmU4 

0 2 75^^?Te5tKa^3 4 2 ^BU^. :&hJ 

^btfle> btfre. btrle^ btrre^ 

[0 3 5 0] 2Ebu«. :&m]®. :EI^ISi3 J: 

f x f I e. f x f r 
e. fxrle. fxrrea. V^TrS® ^ tl 

20 

[0351] fxfle = btfle/r 
fxfre=btfre/r 
fxr 1 e = bt r 1 e/r+t t ^ / y /2 
fxrre = bt rre/r+t te/7/2 
^LT. ^m^l Oriitc. 3S^Huf*tlO-*i:}t^« 

[ 0 3 5 2 ] Ja±<7>J:9tcLTlt^^tt/cie&®/it±tlS 

firai-^ii^> -Mxif. ±ttfl^eegP3 4 octt$&L> ^ 

[0 3 5 3] J^±. Te55^IS§&3 4 2 Olttg^lJiB^ L/^ 
li!2 7tit±. 1113 ^^i5lt'S>Tfi:fl^S^^^^v^-i^ 
[ 0 3 5 4 ] c:<7)Te:^@S§r.ffi^v-:^-;vtciov^Tti. 
^ -f . s 1 0 1 tci5v^r. Biii£c7)@ii h 7 ^ V V 3 
>ai:tj h;w^^7&-'?gS$n-5>o c<^s i o ui. 

40 >m^J h ;Ui5^?S»gB3 8 0 ^m^\^X\^^ 

ho 

[0 3 5 5] S 1 0 2 \Z^\^^X ^ ffir^^OEHru 

[0 3 5 6] -^^Of^. S 1 0 3\,zii\^X^ m^<nXn^z 
LX^M-V^il o:rt\z^mfii)m^^f\^ho :^<r>s\0 

[0 3 5 7] J^J.±T% ^<7)Tfil^i£^.ffi-tv co- 
ll <30||^T:*^i^«-Ti--5>o 
50 (3 ) MffllSC3 4 4 
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[0 3 5 8] a. ^>-7- h >ftimS&4 0 0 

> i^' > mr ^ ^ ^ - 7 0 t . h^>:^< y 3 >m 

10 3 5 9] M^-f >SI]^$B4 0 0<7)«g|3&^ 

112 8 tC^W- h W>f VM'tSl-^v^-;!/ (113 #83) t 
tryn--^^- hrS^tLTv^^o 10 

[0 3 6 0] c:o/^•7- M^-r VSiJ^I^vi-^l-iriii^ 
■C(i. t-f. S 1 3 1 UiSV^T. h ^ ^ > 3 

[0 3 6 1 ] S:#:6^3H(i. ;6^'IS:^{S (^Ux^J^. 

0..6) i: oiSv^^g-g-tcii, milv tr^'-tMgf*;^ h 

[0362] :i^S131 tcii^v^Tti. ^ ibtc, 

> 2 8 tzi5v^r->7 f ^^>7!i^t£^s-e$);5>J^-&n(i. g 

II^jE 1 O^N'--b> hW^rtcoST) iCj:oT-e 

C0V7 h >^lE]@T-§^7i>^5;6^75'ffJ^$tL^o 

[0 3 6 3] Z(D^n\Z^ C<7>/N'7- f U-Y >©J^gS4 

[0 3 6 4 ] ^^H. S 1 3 2 Ui3i.^T. @^J^> v> h 
V3 >aitJ h;v^'^h7>;:^^*yv3>2 8(0^irJt 

[0 3 6 5] h;U^Jti±. h;Ui^=/ >/^'-:^ 2 2C7) 

T'^h7'->'h>-V7 hC9ll]ei5:^-X>i;> 1 4 <7)[n]^^ 40 

[0 3.6 6] S 1 3 3 iZ^i-X. \^m^tifz^ 

mhy>7.l -7 V 3 > ^'^g <L > > > h i> t ^ 

0 ^ lim:tl^;i-i^o 

[0 3 6 7] \:i±X. ^0/^'7- h U-f >$IJ^^> jr- 



2003-191774 

54 

[0 3 6 8] tmnm-ttH^. wO/N-7- M^-f 

^4 0 0i±. ml^&OJi^lc. 112 4 H7Fl-J:^li. g^ 

®JfflI^fiBSIH<7)±Rg^iLMTu pi5J:trFRS<tLMT 1 
o. gUrb-^ h;v^a^ai3 8 2 HI±«^tBi) h^l- 
iJ^ t t e. ^M/.^i^^3 8 4 tc^>it^£tJ:f:) t t 

[0 3 6 9] b. rv-^mmu^ 0 2 

z.<n-rv-^mnuA 0 2{t^ m3\z7f^'rrv-^mn 
^v^-ji/^Btifs^j > t:^-^^ 9 ou^^T^-tt;2>^^^c 
J: 0, tJISgti-rv-^ h;^^^btfUbtfr. b 
t r U b t r r ^m^'thfzib<Om'%'m.^^m^^\ 0 

[0 3 7 0] ru-^5 ^<om^i)K #*ei 0 
[HlC1-'2)[l]$E^$:tilg^*t=^JE:tJtc J: ^m^E^^m^X^ 
^^'g-Cti. 1 OOg^yu-^JEb p f 1 > b 

p f r . b p r U b p r r {±. m^\^. ^XSltCJ: 

[0371]bpfl=btfl-kbf 
bpfr=btfr-kbf 
bprl = btrl - kbf 
bprr=btrr-kbf 

kbf :2E*B&»^<?Dru-^5 6tcI^^$;h.7L"ru- 
k b r : :£:&f^^fficoru-^ 5 6 HIS:^ ^ tL/cri^ - 
c. T.-rT'J >^ftiJffllSB4 0 4 

ClCOy^xT'; >^*^J'^a5 4 0 4 ti. ±,^»tlU3 4 0 i)- 
hmm^titz:^y-T -> ymm^mmzm-:^^. JSfitR 

mmrc^-^sLzc--^ 7 st ir^ti^'timm-t^u^xi) 

So 

[0 3 7 2] Z<D7.i^r')> ifpmU 4 0 4 Oltt&T&^H 
3 Otl^^xT'; > i^'aiJt^^vjx-;i. (1I3#BS) ^ tT 

[0 3 7 3 ] CO^xT V >:r©J{Sl^v ji.-;Kii5v^r 
ii. t-r. S 1 5 1 (li^v^r, ±e^iSg{53 4 o-/)^hm 

[ 0 3 7 4 ] ^^SSBScioOTfi. ^tibg^tu^ft 

[ 0 3 7 5 ] o f d = + L f • y r X V - ft f d 
ord = ,? — Lr • yr/V— wrd 

S 1 5 2lCiDi^r, 5S® «>&^]^fg®T-«^^n 
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[0 3 7 61 Mi^m^Zit. JRFra¥6- 2 2 1 9 6 8-^<2r 
$&(IlSm^^^rv/^^ J: -9 Ocor2-~^«j > >f 

iiK® /i i: r^'^^ >5> ^ ^ ^fUffi-t ^ ^ h »c J: 
10 3 7 7] CCltC. V >^"7 ^Jx. 

E^^UlEK^tiTv^;^ J:^ti, -7 n > h r 'j > 

^e5 0 ui3v^-cx*HirKr^tc>fi^ffl-r;5>K:ti^«^ffii-^ 

[0 3 7 8] 1"^^^. Z<DS 1 52 Ji. 11124 (^^1" 

10 3 7 91 ^5cV.^T. S 1 5 3 tliBV^T . 
gg4 8 tCJioTT.-rr >^:i^-Y-;V4 4 tcf&^^ii 

10 3 8 0] ^(D^ik. S 1 5 4 ^li3V>T. 

[0 3 8 ilJ2i±T% ^o;^-rTU >^^f^J^fl!^v^-;^ 
[0 3 8 2] d. •»^-7.^> V 3 >MS^aS4 0 6 
•*^-7.--^>v3 >^Jffl]g|5 4 0 etis d 3 HTj^i-^fX^Vv- 
3 >ftljai^>''^~;v^HuiErJ >t:^-^5^ 9 OtcH^f 

±ffi^S£a53 4 0 7&^^«$&$tL/c^a*lJ 

^7.^>v3>fflr^'^^j^-^82 tcai^ji-^o 

[ 0 3 8 3] CO-ifX^>> 3 >UVmU^ 0 6 ti. 
5tgSa53 4 0 75-'bcOi1f'^;&^^v^t^^Jli5V^T(±. 
[Z'^7s^yi^ 3 > 6 2 ^tiJ®i-v5)/^i6c7)Jif^11^r-9-JX.^ 
> V3 >^Ti>-f-JxJ:.~:$' 8 2 nmtJ-T^o 

[0 3 8 4] C:^-e. ^'^(Or i^^z^J^-^ 1 

7. ^ •;//> 3 >ffir ^-f-^ji- 7 2 ru-^mr^ 

^^JL^^ 8 0 t ^ ^ *bH|5^e>^*t'5>o 

[0 3 8 5] ai> > >ffir ^ 7 Oli. $IJ^fB 

(blEifti^ (f?ij;t(f. -^-^5^) ii^^LTt^^, 

[0 3 8 61 ^0$IJWg|5tZi-ot^T(i. /W-hU"f>$lJ 
0 0 36-btt§&^n/j@^J^> V > h il-^ 
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[0 3 8 7] -^O^lJffliastliSU^Tli. <b{C> ^(Oln 

r^LX^^^fifzUm^ urn. r^nJl^-t h ^i^7!>f±ISIElij 

[0 3 8 81 h 7>;^ < -7 V 3 >fflr iJ^^JLJL-^^ 7 2 

10 \/^^o 

[0 3 8 9] ^<Dmnm\z^^^x\t^ /<n- Y\. ^ >m 

[0 3 9 01 rv-^fflr ^'f-i^-^^ 8 0 t> $lJ»gB 

[0 3 9 1 ] -?-oftij^gst;i3v^Tt±, ru-^sijiss&4 

0 2 i)-hWi^^fifz^nrv-^^i:m-m.'t^fz^(om 

10 3 9 2] =ti3#Wi-nif. *^S£?F^SsCi3V^Tti. 
±f4Jt^"aS2 1 0i)-hT\lLm'^U2 1 2Het*&^ti^S 

^mf^snas g X 6 7&^ ipi^WL^^v^fii^ ^tirv^^ 

[0 3 9 3 ] ^<7)*^. TSJi^a5 2 1 2 (±. 
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